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wherein A is an amine protecting group or urethane. Q a dipeptide Isostere substituted with a basic 
amine nitrogen, B an amino add or analog thereof, and J a small terminal group are described. These 
compounds are useful In the inhibttbn of HIV protease, the preventkHi or treatment of infection by HIV 
and the treatment of AIDS, either as compounds, phanmaceutically acceptable salts, phanmaceutica! 
compo^n ingredients, whether or not in oombinatton with other antiviiBis, Immunomodulatora, 
anb'btotics or vaccines. Methods of treating AIDS and methods of preventing or treating infectton by HIV 
are also described. 
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HIV PROTEASE rNHIBITORS USEFUL FOR THE TREATMENT OF AIDS 



The present Inverttiorr ia concerned wfth campounds which inhibit the protease encoded by human 
immunodeficiency vims (HIV) or phamiaceutlcafly acceptable salts theieof and are of value in the prevention 
of infection by HIV, the treatment of Infection by HIV and the treatment of the resulting acquired immune de- 
ficiency syndrome (AIDS). It also relates to phanraceutica! compositions containing the compounds and to a 
method of use of the present compounds and other agents for the treatment of AIDS & viral infection by HIV. 

BACKGROUND OF THE INVENTION 

A retrovirus designated human immunodeficiency vims (HIV) rs the etiological agent of the complex disease 
that includes progressive destmction of the immune system (acquired Immune deficiency syndrome ; AIDS) 
and degeneration of the central and peripheral nervous systsnru This vims was prBviousty known as LAV» HTLV- 
III. or ARV. A common feature of refirovkus replication *ts the extensive post-translattonal processing of precursor 
polyprotefns by a vWly encoded protease to generate malwe viral proteins required ior vhis assembly and 
function. Intermption of this processing appears to prevent the production of normdly mf^cttous vinis. For 
example, Crawford. S. ^ d., J. Virtd,, ^ 899, 1985, demonstrated that genetic deletion mutations of the pro- 
tease In murine leukemia vims which prevent processing of precursor struchiral proteins results in non-infeo- 
dous viral partldes. Unprocessed stmctural proteins also have been observed In ctenes of non-infectious HIV 
strains isolated from human patiente. These resulte suggest that Inhibition of the WV protease represente a 
viable metfiod fbr the treatment of AIDS and the prevention or trsatment of Infection by HIV. 

Nucleotide sequencing of HIV shows the presence of a fid gene in one <^n reading IRatner, L ^ 
§1., Nature, 313, 277(1 985)]. Arnino add sequence horrKilogyprovklesevklenGe that the got sequel 
reverse transcriptase, an endonudease and an HIV protease tToh, H, al., EMBO J. 4, 1267 (1985) ; Power 
M.D. at al., Sdence, 1567 (1986) ; Pearl. LH. etd.. Nahn ^ 351 (1M7)1. Applteante demonstrate that 
the compounds of this invention are inhibitors of HIV protease. 

BRIEF DESCRIPTION OF THE INVENTION 

Compounds of fbmiula I, as herein defined, are disdosed. These compounds are useful in the Inhibition 
of HIV protease, the prevention of infection by HIV, the treatment of tnfdction by HIV and In the treatment of 
AIDS, either as compounds, phamnaceuticaHy acoepteble salte, phannaceutical composition ingredients, 
whettieror not in combination with otiier antivirals, hrununomodulators, antibk)tics orvacdnes. MetiKxSs of treat- 
ing AIDS, methods of preventing infection by HIV. and methods of treating infection by HIV are also disclosed. 



ABBREVIATIONS 




Designatk>n 


Amino Acid/Residue ' 


AJa 


D- or L-alanine 


Allo-lie 


allo-isdeucine 


Arg 


D- of L-arginlne 


Cal (Cha) 


P-cydohexylatanine 


Cys 


D- or L-cysteine 


GJy 


glycine 


His 


D- or L-htstidlne 


lie 


L*^eudne 


Leu 


D* or L-leudne 


Lys 


D- or L-fysine 


Met 


D- or L-mettilonine 


NIe 


L-noiteudne 


Nva 


L*norvaline 


Om 


D-of L-omitiiine 


Ph 


phenyl 


Phe 


D- or L-phenylalanine 


Pro 


0- or L-prdine 


Sar 


sarcosine (N-nr>ethy]glydne) 


Ser 


D- or L-serlne 
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Sta stalfne. (3S,4S)-4^no-3-hydro)cy-6^nethy!heptanolc add 

Thr D-orL-threonine 

Trp D- or L-tryptophan 

Tyr D-or L-iyrosine 

5 Val L-vafine 

PiDtBCtlng Group 

BOC (Boc) t-butyloxycarbonyl 

BOM bero^Qxymethyl 

CBZ (CtJZ) b8nzyloxycarborTyt(carbobenzoxy) 

10 DNP Z4-dInitropheiiyl 

INOC isonlcotinoylcDcycartxNiyI 

IPOC Isoppopoxycarbonyj 

OMe methyl elher (methoxy}, except when it immediately follows an amino acid residue 

abbpsviation and it represents methyl ester. 

« OEt etho)Qr, except when ft immediately follows an amino acid residue abbreviation and It 

represents ethyl ester 

Designation Activating Group 
HBT(HOBT or HOBt) l-hydraxybenzotriazole hydrate 

OMs methane sulfonyloxy 

20 Condensing Agent 

DCCt (DCC) dk^dohexylcarbodilmide 

DPPA diphenylphosphovylazfde 

Reagent 

(B0C)20 di-^utyl dicarbonate 

25 BFrOETa boron triftuorlde etherate 

DEAD diethyl azodlcarboxytate 

nBu4NF tetrebutyl ammonium fluoride 

TEA triethylamine 

TFA trifiuoroaoeticacid 

so Coupling Reagents 

BOP reagent benzotrlazol-1 -ytoxyW»-{dimethykamino)pho8phonium hexafluon^hosphate 

B0P-C1 bfs(2-cxo-3^xa20Iidlnyl) phosphinic chloride 

DSD N,N'KJisucdnfmidyl oxalate 

EOC 1-ethyi-3-(3-diinethy(-amlnopropyl) cartiodiimlde hydrochlonde 

35 MCPBA m-ChloroperbenzoIcadd 

TBDMS T-Butyl-dimethylsnyf 



DETAIUED DESCRIPTION OF THE INVENTION AND PREFERRED Ei^BODiMENTS 

40 This invention is concerned with the use of compounds of formula I, combinations thweof. or phannaceuti- 
cally acceptable salts thereof, in the inhibition of HIV protease, the prevention or treatment of infection by HIV 
and in the treatment of the resulting acquired immune deficiency syndrome (AIDS). Compounds of formula I 
are defined as follows : 
A-G-B-B-J J. 
45 wherein A is : 

1) hydrogen; 

0 

so 2) r1-C- wherein is hydrogen, or 



a) Ci^oaOcyf or Cvsalkenyl, either unsubstrtuted or substituted with one or more of 

i) Ci_4aIkyl; 
55 ti) hydroxy ; 

ii) cartxixy ; 

iv) hal wherein halo Is F» Ci« Br, or 1 : 

v) amin ; 



3 



EP0 43436SA2 



vf) Ct^lkoxycartmnyl ; 

vii) C,_,altoxy unsubstituted or substituted with tetrahydropyfan ; 

vili) -CONR»R » wherein R» and R' are the same or daiarent and are hydrogen, C^^kyl or C, 
salkoxyalkyJ or jdn d together either dlrecfly to form a 5-7 membered hetetocyde such as pyrrolj^ 
dinyl or plpeiidyl. or through a heteroatom selected from N, 0, and S, to fcnn a fr^nembered 
heterocycle with the nitrogen to which they are attached such as morpholinyl, piperazinyf. or 
alkylpiperazfnyl ; 
ix)— NRSRs ; 

x) -N-D-R* wherein, 
R 

R is hydrogen or Ci.«alMi 

0 S 0 NR 
D IS -C-. -C-. -S-, -C-, and 

R* IB N, Ci^kyl, Ct^koxy, or NR2R3 ; 
xf) C3,7cydoalkyl or C,_ioafyt ; 

xiO 5 or 6 membered fieterocyde, saturated or unsaturated, such as fuiyl, morpholJno, or a 7-10 
memt)ered bicycKc hetercydlc ring, saturated or unsaturated, the rfrig or rings twing unsut>stftuted 
orsulistitutedwith 

Ooxo. 

S)— OH. 

KO NH, or 

Jv) Cf^alkyl ; or 

xIU) aryl or carbocyclfc of 6-10 carbon atoms, either unsubstituted or substituted with one or more 
of 

(a) halo. 

(b) hydroxy, 

(c) Ct^alkoxy. 
{d) Ci^jalkyl. 

(e) — NRj, wherein R is defined above. 



0 

<f) -COR. 



0 

<g> -CNRj. 

(D— CH2NR2, 

0 

(j) -N-C-R, or 
R 
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R 

xiv) — <H(CH2Xn01,-R, whare m is 2-5 and a is 0-5 ; 

b) aryl of 6-1 0 carten atoms, either unsubstitufed or substituted vi^th one or more of 
OC^alkyl. 

ii) C^koxy, 
111) hydroxy, or 
W) halo ; 
V)— MRj, 

0 

vi) -5oR, 

vfi)— CNR^p 

be)— CHaNRa, 

x) ^RCOR,or 

xi) — NRSC3«2R; 

c) 5 or 6 n^bered hetarocyde ; 
3) R'-SQr-, 

4) RI-N-SO2-. wherein 

R6 is H or C,..oalkyl or joined together with Ri either direcfly to form 5-7 membered hetarocyde such as 
pyrrolidinyl or piparidinyf, or through a heteroatom selected from N, O, and S. to fom a fr-membeiBd 
heterocyde with the nitrogen to which they are attached such as morphdinyl, piperazinyl, or N-Ct-safkyf- 
p^erazinyl ; 



0 

5) rI-N-C-; 
r5 



0 

1 ^ 
6) rI-S-C-; 



7) r7 0 

r6^C-0-C- wherein R^, r7, and 
are independently 



a) H. 

b) C^^licyl unsubstitutad or substituted with one or more of 
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i)haio. 
li) OH 

Hi) aryl SO,— 

rv)_o-((CH2>„.ova 

c) Aryl unsubstihJted or substituted with one or more of 

D Cv^alkyl, 
fi) Ci^alkoxy, 
ilT] hafo. 
hf) nitro, 
V) acetoxy. 

vi) dimethylaminocartKmyl, 
vll) phenyl, 

viii) Ci^alkoxycarbonyl ; 

d) fluorenyl, 

e) R«, R7, and R« may be independently joined to fbnm a monocydic, bicydic. or tricydic ring system 
which Is C3_io cydoalkyi e.g. adamanty!, cydopentyl, or cydohexyl, and may be substituted with 
afkyl. 

f) a 5-7 membered heterocydic ring, saturated or unsaturated, sudi as p^yl, furyt, l^ioxdane, 
or tebahydrofuryl ; or a 7-10 membered bicydb heterocydic ring, sahjrated or unsaturated, such as 
benzfeoxazolyl, 4H-1,3-benzodtoxin, the ring or rings being unsubstftuted or substituted with Ci^al- 



g) R«, and R» may be independently joined to ftmn a 5-7 membered heterocydic ring, or 7-10 
membered bicydic heterocydic ring, saturated or unsaturalad, unsubstituted or substituted with < 
or more of 
i) acetyloxy. 

i)Ci^alkyl, 

(i) hydroxy, 

hf) hydroxy Ct^atkyl ; 

v) alkyloxy atkyi, 

vQ phenyl alkoxy, or 

vii) alkoxy ; 



wherein Z Is O, S, or HH and 
R* and R^° are independently. 

a) -(CH2)„-Rii, 

b) C^alkenyl -R^i : 

wherein n is 0-5 ; and either or both R* and R^° must be substftuted with R^^ ; 



kyl; 



0 




G is 




R^^is 

a) hydrogen ; 

b) Ci^aIkyl; 

c) Cs^focydoalkyl, optionally substituted with hydR>xy : 
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d) Ce-Cioaryl, unaubstitutad or substituted with Rt2 and optionally substitutdd with one or more of 

i) halo, 

n)C|^allcyl. t 
ill) Ci^koxy 
Iv) hydroxy ; 

e) mor>ocydic or bicydic heterocyle containing from 1 to 3 heteroatoms chosen from N. O, S and which 
is unaubatttutedor substihited with R^^ and optionally with one or more of 

I) halo, 

ii) Ci^alkyl. 
IID Ci^koxy ; 

a) — XKCH2)„r-NR^^i* where X is — or--NH— , m is 2^, and R" and are Indepen- 
dently hydrogen or 

I) Ci^llcyf, 

ii) Ct^ail^l substituted with one or more of 

(a) Ci^alkoxy* 

(b) "OH, 

(c) — NRa wherein R is hydrogen C^alkyl ; 

III) the same or different and Joined together to form a 5-7 member heterocyde, such as morphdino, 
containing up to two additional heteroatoms selected from -NR, 

0 

u 

-0-, -S-, or -SO2-. said 

heten>cyde optionally substituted with Ci^alkyl ; 

Iv) aromatic heteroc^e unsubstituted or substituted with one or more of 

(a)Ci^alkyf, 

W-NRj, 

b) — {CH2)^NR«R« wherein q is 1-6, and R« and R^^ are defined above, except that R" or are 
notHorCt^edtkyt; 

c) banzofuiyl, IndcJyf, azacydoailQd, azabfcydo Cy-ncydoallcyl, or benzopiperldlnyl. substituted or 
unsubstituted with C^^alcyl ; 



0 

ig _0H or -NHr1^» wherein R^^ is -H, -CH, -C^^^- 
alkyl, or -COOR; and 



€)•$ 

1) C3.7cydoalkyl either unsubstituted or substituted with one or more of 

a) Ct^alkyl, 

b) hydroxy, 

c) — NR2, 

d) — COOR. 

e) — CONHR, 
fj-KHSOjR. 

0 

g) -kh5r. 

h)aryl, 

1) aryl substituted with Ci^Ikyl, 
ji heterocyde, or 

k)heten)cyd substRutad with Cv4alkyl ; 
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OH mm'* w OH OK 



wherein R^^ is defined above ; 
XisO,SorNH;and 
Wis 

1) 0K 

2) NH2, 

3) OR. or 

4) NHR; 



B is, independently » absent, or -NH Zi 

r21 



where R» i$ 

a) — CH{CHa)2 

b) -CH(CHj)(CH2CH3) 

c) — Phenyl; 
Jis 

1)YR^7 wherein: 
Y isOorNH, and 
RtTis 

a) H; 

b) Ci^lq^, unsubstitutBd or substituted with one or mors of 
i)^R2. 

Ji)^R, 

iii) — NHSOjCi^ailcyf. 

iv) — NHSOjaryl, or— NHSOjCdiaikyfanninoaryl), 
V)— CH2OR. 

vQ— Ci^alkyl. 



0 

VI i) -COR. 



0 
It 

•11a) -CNR2. 



ix) -N^^^^2 -^'^^^NR2 

NH N 

0 \n 

X) -NHCR, 
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xii) 




xiiO — NR)® A9 wherein A9 fs a counten'on, 

^) — NR«ir« whar^n R« and R« are the same or different and are Cv< aHc^ joined together 
directly to form a 5-7 nmnbered heterocyde ccrtt^nlng up to one additional hetsroatom selected 



ivii) -o-C-C]L-4*^y^ siabstitxited with 



one or mare of amine or quaternary amine, or— O-[(CHa)„01,-R, or— OP(0)(0R^ ; 
c)-i(CH2)«01,CH, or-^CCHaLOl, H ; 

2) N{Ri^2;or 

3) — NRi«Ria wherein R^* and Ri« are defined at>ove ; 




xv)aryl, 
xvO— CHO, 

xvH) — OP(OXORj2 wherein R. Is H or aryl, or 



0 





i) halo. 



ii)— OR. wherein R is H or C,^afkyl, 



0 



iii) 



-COR. 



iv) 




V)— CHaNRa, 
vO--S02NR^ 
viT)— NR2, 
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0 

viii) -NHCR, 

xJ)Ct^alkyl, 
x) phenyl 

R 

xii) *N-S02R, 

xili)— Ci^alkyl— NRa, 

xiv) — 0P(0)(0R«)2 wherein R, is H or aryl, or 

0 
i) 

xv) -0-C-C]^.4?lkv] substitute-i with 

one or nrK>re of amine or quaternary amine or — OP(OXORJ2 ; 
c) A 5-7 membered heterocyclic ring or. 7-10 membeied Wcydte heterocydic ring which is saturated or 
unsaturated, such as Isochroman. chroman. isothlochroman. thbchroman. benzimidazole, benzolhiopyu 
ran. oxobenzothiopyran. benzopyran, benzothfopyranylsuffboe. benzothiopyranylsuftokie. the ring or 
rings being unsubstituted or substituted with one or more of 

Ohalo, 

il)— OR, wherein R is H, C^^alkyf, or C^^alkenyl, 

0 

iii) -COR, 



0 

iv) -CNR2, 

v) ^H2NR2, 

vi) — SO2NR2. 

vii) ^Rj, 

0 

_!!_ 

xi)Ci^alkyl, 
X) phenyl 



R 

Xii) •N-S02R, 

;dn) phenyl Ct^^kyl, 

xhf) — OP(0)(ORJ2 wherein R^ is H or aryl. 
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0 

li 

XV) -0-C-Cj[,4al]Kyl substituted with 
one or mora of amine or quaternary amine, or— OP(0)(ORj2» or— OKCHJmOlr-R. or 

0 

xvi ) -o-fi-O- [ (CH2 )nO]n-R i 

d) A 5 to 7 membarad carbocydic or 7-1 0 membered bicydic carbocydfc ring which either saturated 
or unsaturated, such as cyclopentane, cydohexane, Indane, norbomane, or naphthaiene, the carbocyo- 
lie ring being unsubstituted or substituted with one or more of 
0 hato, 

li) —OR. or — CH2OR, wherein R is H or Ci^a«vl, 

0 

iii) -C0r21, wherein r21 is h, 
— (CHjyn-NRa, Ci.i,attcy!. pyridine. 



-(CH2)nm-<CH2)n-NR2. -(CH2)u-C-0R, 

— {(CK2)«,q]„-R, quinucfidinhimyf substituted with piperazsne— Ct^allcyl-benzyl substituted once or 
more with R. or morpholinoalkyi- benzyf, 

iv) -CNR2, 

0 

v)--CHjNRa, 
VI)— SOjNRj. 
v8)— NR^ 

0 

viii) -NHCR. 

x) phenyl. 

R 

xil) -N-SO2R. 
OS) ~OP(0K0RJz wherein R. b H or aiyl, 



xiv) -0-C-Ci_4aUtyl substituted with 
on or more of amine or quatemaiy amine. — OP(OKORJfc or— CK(CH2)„01rR, or 
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0 



XV) -0-C-0-[<CH2)n03n-R; 



or pharmacauticany acceptable salts thereof. 
In a preferred embodiment of this invention. 



A is R»-C-0-C-: and G is -] 




0 



^8 



In a more profenned embodiment of this invention, 
B fs absent or present once and Q Is 




It is most preferred that B fs absent and J is NH-R^ wherein Is a aubstftuted 7 to 1 0 membered bfcydlc 
carbocydic or heterocyclic ring which is either satuiated or unsaturated. 

Novel compounds of the present invention indude. but are not limited Id, the fbHoMdng : 

N-{2-(R>.hydroxy-1 (SHndanyf >^(SH1 •l-HJlmethylethoxycarbonyf aminoH(SHiydrox^ 

(2-(4-mQrphdinyl)ethoxy)phenyi)methyl)hexanamide, 

N-(2KR)-hydrox3^1(S>4ndanyi)^{SH(2-tetrahy<Iroftra 

({4-{2-{4-morphollnyf)ethQxy)phenyf)-methyOhexanamfde, 

N-{2KRKhydroxy-1(S>-indanyf)-6(SH2-hydraxyeaioxycarbonyfan^ 

(4-morphollnyl)ethoxy)phenyl)methyl)hexanamide, 

N-(2-(R)-hydroxy^1(SHndariyl)^H1-n>ethyl«thoxycarbonyfOT^^^ 

(4-morphol!nyl)ethoxy)phenyi)methyl)hexanamide, 

N-(2KR)^ydroxy-1(S>indany!K(SHethoxycafbonylaminoH{S).hydrox^^ 
phorinyl)ethoxy)phenyl)methyl)hexanamjde, 

N-(2-{R)-hydroxy-l(SHndanyl)-6(SH1J-dlmethyIethQxycarbonylaminoH(S)^ 
pholiny()ethoxy)phenyf).2(RH3'-phenylprop-2-'en-1-yl)-hexanamide. 
N-{2^enzamtddylmethyl)-N.5(SH1.1-dimethylethoxycarbonylamlno)^^^ 
nyl)elhoxy)pheny()-2(RH3'-pheny«prop-2-'en-1-yl).hexanoyf isdeucyl amide, 

N.(2-bert2amidolylmethyI)-N'-5{SH1 . 1-dimethylethoxycarbonylamino>4{S)-hydroxy*phenyl-2(RH4-(2- 
(4-morpholinyl)ethoxy)phenyl)-hexanoyl iitoleucyl amide. 

N-{(pynx)top,2^blpyridin-2-yI)methyr)-N'.5(SH1J-drmethylethoxycarbon^ 
2{RH4-(2-(4-morph<rfBiyl)ethoxy)phcnyl)-hexanoyl isoleucyl amide, 

N.((5-{2-morpholinytethyl)pyrrolol3,2^b)pyridin-2.y()methyl)-N^5(SH^ 
4(S)-hydroxy-6-pheny|.2(RH4-(2-(4-morpholinyl) ethoxy)pbenyl)-hexanoyl isoteucyl amide, 

N^2(R}-hydroxy-1 (S)-ttidanyJ)-5(SM1 .1 -dirnethylethoxycarbonyIaminoH(SHiydn)xy-6-phenyt-2(RH(^ 

{2-(4-morpholinyf)ethoxy)pheny!)methyi)hexanamide, 

N^(R}-hydroxy-1(SHndanyf>^SH1J-dimethyiethoxycarbon^ami^^ 

pholiny!)ethoxy)phenyl)-2{R)-phenylmethylhexanamide, 

N-<2(R}-hydroxy-1(S)-Wanyl}^SH1.lHjimethyletboxycafb^^ 

pho(ho)ethoxy)phenyl>-2(RHW2^4.morpho!inyI)ethaxy)phenyl)methyl)he^ 

NI-(2(SHiydft»y-1(S>^en2Dpyranyl>5(SH1,1-dJmethyIethoxyc^ 

morpholirK))ethoxy)phenyf^2(RH(M2-<4-nK>rphollnyl)elhoxy)phw^ 

NK2(S)^ydroxy-1(S)-benzopyfanyf^5(SH1,1-dimethytethoxycarbonyl^^ 

morphoIifiyI)ethoxy)phenyl)-2(RH(4-hydroxyphenyi)-methyl)hexar»mW^ 

^^(2(S),3KR)-dihydraxy-1(SVi^da^yl)-5{SH1•1-dimethy^ 

2(RH(4-{2-(4-morpholinyl)ethoxy)phenyl)methyl)hexanamWe, 

hH2(S).3(R)-dihydroxy-1(SHiKlanyf>5(SH1.1-<limothy(BlhO)^ 

2(RH(3-{2-(4-morphoiinyl)ethoxy)phenyl)methyl)haxanamlde, 

N*(2(R)-hyd«3Ky-1(SHndany!)-5(SH1.lHj^nethyletboxycarb^ 
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phoIiny!)ethoxy)phenyO-2(RH(4K2K4KTK)rphdinyl)et^ , 
hK2(R)-hydroxy-1(SHndany(>^SH1,1-<iImett^^ thoxycart>onyIamlnoH(S)-hydfoxyw6-ph8nyl-2(RH{4^ 
(2-(4-inorpholinyOproi)i^oxy)phenyl)memyOhaxanamlde, 

N-(2(R)-hydntxy-1 (S)-indanyO-5(SH1 ,1-<lInr»e%lethoxycarbonylamino)-4{S)-hydrox^ 
(2-dimeftylafninoethoxy)phenyl)melhyl)haxanamide, 
N-^2(R)4tydraxy-1(S)-!ndflnyl)^(SH1.1-<lTO 
(2-(1-pIperkiinyOethoxy)phenyl)methyi)hexanamId6, 

N-P(R)-hydroxy.1 (S>-todanyr)-5(SH1 .1-dlm6thyletho«ycarbonylaminoH(S)-hydroxy^6.phe^ 
(2^1.pynDlldlnyl)ethoxy)phenyI)methy()hexanamido, 
rH2(RHtydnaxy-1(S>^danyl)-5(SH1 ,1-dime% 
(2KN,NJ>is(2-niethc«yethyl)aniino)ethoxy^ 

N-(2(R)-hydroxy-1 (SHndanyl)-6(SH1 .lKJimethyJettK«ycart)orTyIamliw)-4(S)-hy^ 
(2-{thlaiTK)fpWirM-yOe1hoxy)phenyl)inethy!)^^ 
^H2(R)-hydroxy-1(S>•indanyl>5(SH1,1•dimeftylelhQxy^ 
(2-<4-(1-oxDthIamorphoar>^y|)atho^ 

f^(R)-hydroxy-1 (S>4rKlatvl)-5(SH1,lKJime%lemoxycart>onylamI^ 

(2-(4-<1 ,1-diO)qrthlamorphdlrv4-yl)ethQxy^phenyOmeft^ 

N-(2(R)-hydraxy-1 (S)-indafiyl>5(SH1 .l-d^nfwthylethoxycartwnylaminoHCS)-^^ 

(2-(1-(4-methylplpera2ln-1-yl)elhoxy)phenyl)methyl)he^ 

NK3(SHiydfoxy^(S)-b8fizopyranyO-5(SM1,lKHme^ 

2(RH(4-(2-(44norphoHnyl)ethoxy)phenyl)meth^^^^ 

hK2(SHiydraxyul(S>^enzothtopyrany()-5(SH1.1-dln^ 

2(RH(^2-{4HTWrphollnyl)ethoxy)ph 

hK2(R)^hiottQflamlnoacetaxy-1(S>-k^ 

pheny«-2(RH(4-(2^4-inorphdbiyl)eth«cy)ph 

N-(2(R)-aoetaxy-1(S)^danyl)^SH1.1-dimethyl^^ 

(2-<4-4norphofinyl)ethoxy)phenyf)metf^ 

N-{2(S),3(RHllaoetoxy-1(SHiKJanyl>-5(SH1,1-d 

2(RH{4-(2-^4-morphoIinyOethoxy)phcr^^ 

hH2(R)-hydro)cy-1<SHndariyl)^SH1.1-dimethylethox 

(4H2-fnethoxyelhylamlfK>)ethoxy}pheriyl)rne^ 

N.(2p^)-hydroxy-1 (SHndajTyf>^8M1 .1-d&nethylethoxycarbonyIaminoH(SHiydTOxy^ 
(3H2-(4-morphollny«)ethaxy)phenyl)prDp"2-en-1 -yOhexanamWe, 
^H2(R^hydmxy•1(S^^ndany^5(SH1•1-<tt^^ 
(4-(2-<4^nK»phdir!yJ)ethoxy)ptwnyi)pn)p-2-efw1^ 
rH5-(2K4Krwrptionnyi)ethCfl^ 

hydroxy-«H)heTiy^2{RH(4-(2K4-im>rphdi^^^ isoleucylamWe. 

N^(5K2^4HTwrpfw)[-tfiyl)ethoxy)beriz^ 

hydfoxy-6-pheny|.2(RM(4-(2K4-iTwphd{oyl)etto 

N-{2(R>-hydroxy-1{S)-lndanyl)-5{SH1.1-dimethylethoxycafbonyl 

(2-(2-hydroxye%iamino)ethoxy)phenyl)-methyl)hcxanarn] 

N.(2(R).hydrpxy-1 {SHndanyi)-5(SH1 .1 Klinriethylelhoxycart)onylaminoH(S)-hydroxy.6-phenyi.2{RH(4- 
(2-<2-iTwthylpropylamino)ethcay)ph6nyl)methyl)hcxanamldo. 
hK3(R)-amino-2(R>hydrax^1(S)-indany()^{SM1.l^^ 
fiyt-2(RH(4H2-<4-morpholinyI)ethoxy)phenyi)me^^ 

^H2(RH(3-pyrWlnecart)onyfoxy>-1{S)-indanyO}-5(SH1,l^ 
phenyl-2(RH(4-(2-<44norphollnyl)ethoxy)phe^ 

rH2(R)-n4iexadecanoytoxy.1(SHndanyl)-5(SH 

mrl-2(RH(4-{2H4HiM)iphonnyOethoxy>phenyOnr»^ 

N-(2-(R)-hydraxy-1 {SHn<lany*)^SM1 .1-<iimethylethoxycarb6nylOT^ 

(2-(3,5Kiifn6my(nmpholin-4-yl)ethoxy}ph8ny(^ 

N.(2-<R)-hydraxy^1(SHmlaf!yl)-6{SH1.1^^ 

(2^2,6-dlmethylfncHphoUn«4-yqethoxy)phenyl)iTmthyOhra 

N-^2KR)-hydraxyui(S)-lndanyf)^(SH1,1-dimeth^ 

{2^2Ae.e4etramethyfprp«ridlr>-4-y«)-amrnoHelho^^ nyl)melhyl)hexanamide, 
hK2-(RHiydrQxy-1(S)-indanyl)^<SH1.lKJiit)e^ 
(3.(4-morphdinyl)pn>pyI)ph8nyl)memyf)haxanamld , 
N-<2KR^hydit»Q^1(S)4ndanyl)-5(SH1J^I^ 
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(4-niorphollnyl)methylphenyl)methyl hexanamkte, 

N^-{R)-hydroxy-1(SVindanyf>^(SH1^ H(SVhy<Jrow^henvl-2(RWr4. 
(3^biH2-n«thoxye%l)amino)propyl)phenyl)melhy<)hexanan)^^^^ ^^'^'^"^^^Hi'^ 
N^(R)^roxy-1(SHndanyl)^SH1J-dimethyl8tt^ 

{I<1-thian»fphollr>4^l)propy0phenyl)-methy)}hexanamid8, "y^l^Mt*- 
N|^{R)-hydroxy.1(S)Hndariyl)^SH1.1-dlme%l9th^^ 

(2-(1-lmidazolyl)e»h<wy)phenyl)m8thyl)hexBnamide. ^ j y j \r^n.\*- 

N|^(R)^ydroxy-1(SHndaivO-5(SH1jKlimethyleth^^ 

(2-(4<norphoHnyi)ethoxy)phenyt)methyJ)hexananiide, ^ 
hK2(RH)ydroxsM (SHndanyl)^SH(1^imethy|.2*ydroxye»hyOi»ho8p^^ 
phenyl-2(RH(4-(2^4-inon)hdInyOethoxy)phenyl)mettjyOh«)(anm^ 
W^(RH,yd««y.1(S)^danyl)^(^^ 

(2-<4wnoiphdhiyl).2-««>©thoxy)pheny<)methyl)hexanami(te, ^ ^' '"'^ jr.- v nv 

(3Klitnethylamhopropy1)phefly0niethyl)h«xanamide. / k- y v r\vf 

(4-inorphol|nyl)ett»xy)phenyl)m«hy0he9caiUBnide. 
NH2(R)-hychT)xy-1(SHndanyl).5(SH1.1-dniethyletto 

(2K3^inorpholin-*-yOe*oxy)pheny»)niethy1)hexanaii»lde. ' » v nv 

2(RH(4-(2^4wnorphonny«)etfK»xy)phenyl)rne%«)hexanaml^ r-y^-"^ pnenyi 

^^^KR^hydroxy-1(S^indanyO-5(SHAla-amino)-4{SHlydmxy^^^ 
nyJ)ethoxy)phenyl)methyl)hexanamWB, v /^*^ ^ ^ 

NH2(R)-hydr(«y-1(S)*danyl)^SH1.lMJimethyJet^^ 

(2K4i)yri(HnylaintoK>)ethoxy)phenyl)meth^^ ^ my«c«j«ninenyi ^tKH(4- 

rH2(R)*ydmxy-l(S>lndanyO-5{SH1 .1-dirnethy!ethoxycait)OfiylamliK)H<SHi^^ 
(2-{1-triazolyI)ethoxy)phenyl)inethyl)h««anamide. /•n)r««W»,BnywtR;^t4- 

N^2KRHH(2-dlrTOthylainlnoethyOelhylainino)-8..o^^ 
eU^(ycartonylarnino^KS)^1ydIDX3^e^)he^^^ 

2(RH(4H2-(4Hnorpholinyl)ethoxy)ph8nyl)methyl)h8xariafnide, 

2(RH(4K2^4-nx)rpholinyOethoxy^enyl)m^)hexBnamlde, 

2(RH(*K2-K4HnofphonnyOethoxy)phenyl)fnethyl}hexanamite 
N-(2{R)^yAaxy.1(SHndanyO^SM<qrdoh*xyloxyc^ 

N-(2(R)-hydroxy.1(S>Hndany»)-5(SHcydorfeptyloxycart)onylanino)-4(S)-h^^ 
(4-inorpholinyl)ettioxy)phenylXnethyOhexanamjd8. 

NK2(R)^ydroxy-1(SHndanyl)^SHcydoheplyloxycart)cmylainlno)-4(S)-hydTOxy*pto 

(4-morphoriny{)ethoxy)phenyf)mBthy1)hexanamide. 

N-(2.<R)^ydroxy-1(S)^nylM(SM1-«nethyl-1-propy^ 

{(M2-{4-mofpholinyr;ethoxy)phenyl)methyl)hexanamide. 

N-<2KR)^yd^oxy.1(S).^ndany^)-5(SM1.1-<^imemyl-2-^ydloxyetlH)xycall»n^ 

nyl-2{RH(4K2^4-morplK)flnyOethoxy)phenyl)melhy1)hexanainlde, 

N-(2(RHiydioxy-1(SHndanyl)-6(SH1 J-<flnietty|.2-m8moxyattwxyc«t»nytemlno)^S)-hydro^ 

ny^2(RH(4^K4^w>^*ofinyO«thoxy)phenyOlnethyOhexan^«^^ 

N-(2(RHiydroxy.1(SHndanyO^SH1 J-dlmethyl-2-<2<nettioxyethoxy)ethoicycart>onH^ 

ioxy*phenyf^H(4-(2H4wnorphollny08thoxy)phenyl)nie«^^ 

N-<2(RHiydroxy-1(SHndany1)^SH1J-dimelhyl-2H2-C2-melhcn(y9l^ 

4(SH1ydmx^^«^)heny^2(RH(4^2-{4^no^)holinyOethoxy^^)he^^ 

N-(2{RHiydroxy-1(SHndanyl>«(SM3-m thyl^niyk)xycafbonylamM-«(SH«ydraxy-ei)hen^^^ 
((4-{2-(4HTKirphoJinyI) th(»9)phenyi)inet>iyt)hexanantide. 
N-(2(RHiydioxy-1(S)-lndanylK(SH3-ethyl..»S)entyloxycar^ 
(2-(4-niofphc)linyt}ethoigr)phenyQmethyl)hexana(nid8, 

N-(2(RH«ydro^.1(S)^ndanyl)-S(SH1-blcydoI2.2.2Joctyl^^ H(8H»y<J»oxy^ph8nyl-2(RV 
((4^2^4^nofphollny))ethoxy)phenyl)methyOh xanamkl . nr' r-^ mjyi y ^ 
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N-(2(RH)ydra)cy-1{SHndariyl)-6(S)-(1^icydo[2,2,1]heptytoxy^^ 

2(RH(4^2-<4-morplK)linyr)ethoxy)phenyf)™th^ 

N-<2(R)-hydrOKy^1 (SHndanyl)-5(SHmelhoxy^^ 

phdinyl)dthQxy}phenyl)methyl)hexanamide, 

N-<2(RHiydro)v-1 {SHndanyl)-5{SH(2-tetra^ 

nyl-2(RH(4-(2'<4-fnorphoOnyi)e^^ 

NK2(R)-hydn3xy*1(SHndanyf>^SH(3^^^ 

nyj.2(RH{4-{2-(4HTioiphdfry08thc«cy)pte 

NH2(RHiydrtwy^1(SHndanyf)-5{SH1-m^ 

rox3^6-phenyl-2(RH(4-<2-(4^orphonnyO«ttw^ 

N-(2(R>hydroxy-1{S)-M>danyf)^SH1-^ 

rQxy^henyl-2(RH(4-{2-(4-morpru)llnyOom^ 

N^{RH»ydroxy-1 (S)-lndaiTyl)-6(SH3-telrah^^ 

({4-(2-<4HnorphollnyOetfKwy)pherT><)m8thyl)h 

NH2(R)-hydroxy-1 (SHrKianyl)-5(8)H^ 

({4K2K4-morphonnyOethoxy)pheriyI)melhy^ 

hH2{RHiyi4roxy-1 (S)HiHlanyl>^^ 

((4^2-^4^IK3rpho^l^y^)©thG«y)phe^y0mBlhyi)hexanam 

N-(2(R)4iydroxy-1{SHndanyl)^(SH(2-4Btrahydro 

ny|.2(RH(H2H[4-nwn>hdrnyO«ttK>^ 

N-(2(RHiydroxy^1(SHndany1)-6(S>^^neth^ 

phollnyt)emQxy)phenyl)methyf)hexanamide. 

NK2(f^4tydfoxy.1 {S)-fndan^)-6(SH2K2-methw 

(2-<4HiiofpholIrty!)etho)v)phenyl)methyl)hexanam 

NK2(RHiydroxy-1 (S)-indanyl)-5(SH2-(2-{2H^ 

2(RH(4^2-{4HfW)iphoIinyOethoxy)phei^>HTOt^^ 

^H2(RHiy<iro>q^1{S)-lfldanyl)^(SH1^ 

(2-<4-morphdifTyOethoxy)phenyl)rTO 

N-(2(R>-hydroxy-1 (SHndany1)^SH(2(R^tetrahydfofaranyl)c^ 

((4-(2-<4HrnorphoJlnyl)ethoxy}phenyI)Hr^^ 

N^2(RHiydrQxy-1(SHnddriyl)-5(SH(2(S)-t0liahyd^ 

<(4-(2-<4-fnorphonny06thoxy)phenyl)-methyf}hftxar^ 

NK2(RH»ydroxy-1 (SHndanyl)-5(SM(^t8tiahy^^ 

{(4^2-<4-morpholIriyl)ethoxy}phenyf)-methyf)haxanam 

NK2{RHydraxy-1(S)-lixlanyl)-5(5M2-<nethytpropyloxyc^^ 

(2-{4-morphoflnyl)ethojcy}pherTyl)HTieftyl)hexana^ 

N-{2(RHiydroxy-1 (SHndanyJ)-5(SH2-methoxye 

(4-morpholinyt}ethoxy)ph8nyf)methyf)hexanafnlde. 

N-{2{R)-hydroxy-1(SHndany0.5(SH2-{2-^nethoxyBtho^^ 

2(RH(*K2K4-CTK)rphoHny1)ettxjxy)phenyl)-methyl)hexan^ 

N.(2(R)^ydroxy.1(SHndanyl>5(SH2K2-(24nethoxyetho)cy)ethoxy)^^ 

6-phenyl-2(RM(4-(2^4-morpftolinyl)ethoxyH)henyt)methy1)h«^ 

N^2(R>-hydfoxy-1 (SHndanyl>.5(SH1 ,1-dimethylethoxycartonytaminoH(SVhydroxy^phenyl-2(RH^^ 
(2*^2-oxofT»rpholifv4-yl)ethoxy)phenyI)methyf)he« 
N^{R)-hydroxy-1{SHndanyl)-5(SH1.1-dimethylethox 
2(RM(^2H4-fTWiT>holinyl)ethoxy>ph8nyl)m8myl 

N-(2(R)-hydroxy-1 (S)-indanyl)-5(SH1 .lKJimelhylethoxycarborTylamirK)H(S)-hydroxy-6-^ 

(2-(4-morpMinyl)ethylthio)phenyt)methyl)hexanam 

N-(2(RHiydfoxy-1(SHndanyl)-5(SH(caitob^ 

pholtrTyl)ethQxy)phenyf)meth>1)hexanam)de, 

l^{R)-hydroxy-1(5Hfrfanyl)-5(SH4i>yrtdyln» 

(2-(4-fnorphdlf^)ethoK/)ph8nyOmethyOhexana^ 

^H2(RH1ydraxy•1 (SHndanyl)^SHn-prDpylo^ 

rnorpholir)vQeUKkxy)phenyl)methyl}haxanamM 

N-(2(R)4iydraxy.1^Hndanyl)^SHn-buty!oxycart^ 

morphol]nyOethQxy)pheny()rnethyl)hexBnamide, 

N-(2(RHiydPoxy-1{SHndanyl).5(SHn-pentyloKyMrbonyl^^ 

rTK>rphof[riyl)6thoxy)phenyf}ffnethyl)hexanamM^ 
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N-^{R)-hydro)(y-1(SHn<Janyl)-5(SH1.1-dlmethylethoxycart) nylainfno)-3(S).4(R)-dIhydroxy*pheny|. 

2(RM(4-(2-^4KiK)iphollnyJ)ethoxy)phefiyl)niethyl)hexanamWe. 

NK4(R).hydroxy-2(R)^nethy|.1(R)<yclopenlyf)^(SH1.1-dlmeth^ 

pheny»-2{RH(4-<2K4-rnorpholinyt)8thoxy)phenyl)-methyl)h8xanamide. 

NK4(RHiy*oxy-2(S)^TOthyJ-1(R)Kq^ 

phenyt-2(RH<4^2-<4-morphdInyt)elhoxy)phenyO-niet^ ^ » 

^H2(RH^yd^oxy-5(RHnethy|.1(SHqfdopentyl>.5(SH1.1H^ime^^ 

pheny1-2(RM(4-{2K4^ipholiiiyt)ethoxy)phenyl>flietf^ /-n r-j" 

N-(2(RHn«lroxy-5(SHnethy^1(SHqrdope^Ilyl)-5(SH1.1^ 

pheny|.2(RH(4H2K4-mon)fK)linyl)etlK»cy)phenytHneftyl)heDcanain^ 

N^S).3(RHihydroxy.^(RHnethyl-1(SKyitopenlyl)-5(SM1.^ 

roxy.6^>heny^-2(RM(4-{2K4-fnorphdi^yl)ethoxy)phenyl)^nelh^ 

N-(2(S)^(R><lihytiwj^5(SHt»thyl-1{S)^yctopentyl)-5(SH1.1-d^ 

hydroxy-6i)heny«.2(RH(4H2K4-mofphollnyOethoxy)phenyI)^nel^ 

N-(3(SVhydrQxH(S)^hlochroma^yl)^SH1.1-dimBthyleft^ 

2(RH(4-(2-(4HmorphoIinyl)ethoxy)phenyl)methyl)-hexanamide, 

N-(1 (S)^wM(R).thiochromanyO-5(SH1 .iKfimethyleftostycaf^^ 

((4^2-{4-morp»wirny»)ethoxy)phenyOfnethyOhaxanainide, 

N-(2(RHlydrex5^1{SH»icydoI4.3.0Jn(»yO-5(SH1.1HliInethyletho^ 

nyI-2(RH(4-<2K4^norplK)^nyJ)e(tK)xy)phenyl)^nethyOheKanamid^ 

NKl(R.S)HWo-«<SH8olh{ochromanyl>^(SH1.1-<Jlmethyle^^ 

2(RH(4-<2-(4HnorphotinyOethoxy)phenyOHn™ethyOhexanamr(te, 

N.(2(RHtydroxy-1{SHndanyl).5(SH1J-dim8thylethoxycarto^^ 

(2.(4^blcyclop^octany»-1-anilniumyl)rth0Ky).phenylmethythffl^^ 

N^(1^roxycydohexyl)methyll-5(S)-M>utojvcart)^^ 

noelhoxyh>henyf)methylh8xanariide. 

^^(3(S>«mln^>.2(RH^yd^»q^1(SHtldanyl)^SH■^«Jto^^ 

[2-<norphoilnoeihoxylphenyl)mettiy(hexanafnide, 

N^(R)-hydroxy-3M.5.6JJA^iexahy<ln>lndan-1(S>^(SH1.1-^ 
nydroxy-6H>henyl-2(RH4-(2K4-inon>holInyl)ethoxy)-i^^ 

N-{2{RM(3^boxypropan<vl)oxyH(S)*<tonyl)^SH1.1-dim«thylathoxy^ 
8-P'»nyl-2(RH(4-(2K4-moiphdhiyl)ethoxy)plienyl>HTOthylhe9tanamlde, 
N-(2(R>*y(lro>qM (S)^ndaivl)^S)^ccinoytemiiK>-4(S)-hydroxyu8i^ 
no^oxy)phenylXnethylIhexanamlde, 
N-{2(RH(2K2-(2-methoxyeth<«y)ethoxy)elhoo<y)^rtK>^^ 

dimethylethoxycart)onylaminoH(S)-hydroxy*phenyl-2(RH(4-C^ 
thyl)hexanamide, 

N-(2(R)-liytlrc>xy-1(SHndanyl)-S(SH44etrahydropyranylcarbonylam^ 
(2.{4-morpholinyl)elhoxy)ph«nyOmethylheJtanamIde. 

NK2(R)*ydioxy-1(S)-{ndanyf)-5(SH(4-teb-ahydropyranyJ)acetafnWo>^S^hydfoxy^ 
(4-morpholinyl)ethoxy)ph«nyl)fnethylhexan8«nide. 

N^(cl8-2(RH1'Hr«thyM'^SHiiBnucfidinhm>ylcart)ony)o^1(S^ 
bonylaminoH<S>-hy*oxy-«.phenyl-2(RH4-(2-<TM)rpho(!noettK>xy)ph8iTy1)n» 
N-<2{R)NVytiroxy.1(S}-tndanyO-5(S)-aoetylamin<M(S).hydroxy*phenyl^^ 
ettioxy)phenyl)h8xanamide. 

^H<*-2(RH4-<4-melhy^1-pipera^fnylmelhyO^>eraoyl]o)v■1(SH 

bonyJainrnoH(S)-hydroxy-6.phenyl-2(RH4K2<non)hdinoeth^ 

^Hcfe-2a^HIyd^Mq^1(S)*dany^)-5(SH2(SH1.1•<«methy^ethoxyc^ 

roxybutylylamlno]-4(SHIyd^Qxy^«^»heny^2(RH(4K2^^^ 

N-(clsK2(RHiydroxy-1(SHndanyl)-6(SH(5-<wo-2(SHetrahydioftra^^ 

phenyl-2(RH4-(2wTK)rphoiinaethaxy)ph8ny<]inethy<-hexanainide. 

N^cis-2(RHTydroxy-1(SHndanyl)-5(SH2(SHamlno.44iydio)^ 

2(RH(M2Hnoiphdlnoe»0Ky}ptan)4}m8thyi]haxanainidei 

N.(2(RH(4-(rnorphdInornethyl)benzoyl)<«yH(8)-bidanyO^SH1^ lhoxycaibonyfaminoH<S)- 
hyd^oxy-6^)heny^■2(RH(4-C2■^norpholino8th<>xy)ph nyl}-meihyllhexanamide. 
rHci8-2(R)-hydio)Q^1{SHndanyl)-5(SM1-transK2-hydroxyindanylldei^^^ 
phenyt-2(RH(4<2-morpholinoethoxy)phenyl)methyl>hexanamide, 
N-(cl5-2{R)-hydroxy-1(SHndanyl)^(SH1<M2-hydroxylndanyIidenyOc^ 
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phenyf-2(RH(4-{2HfnorptK>IJnoethoocy)pheiTyf)m thyij-hexanamide, 

rHcb-2(RHiydroxy-1{SHndanyi)-5(SH{2-hy(lrox^1^ 

nyl-2(RH(4-{2-fnc3rpholin6ethQ)cy)phenyl)in^ 

NKcls-2(RHiydrQxy-1 (S)-lndanyl)-5(SH(4^ 

(2-morpholinoelhQxy}phenyl)me&iyf]hexan amide, 

N-^2(RHiydrQxy-1(SHndaiiyl>^(S)-(^ 

2CRM^K^-™n>holin>^)ethQxy)phenyf)jwm^ 

N^cfe-2(SH»ydroxy-1(S)4)en2opyrany1)-5(SH2-me^^ 

2(RH(4-(2Hnorphdlnoelhoxy)phenyl)m8thylJhe^^ 

hKcls-2(SHiydroxy-1 (SH)8nzopyranyf)-5(SH3.e,^ 

6i>henyf-2(RH(4K2Hiiorphollnoethaxy)phenyl)meth^ 

N^(RHiydrojq^1(SHndanyf)M5CSHhexahy^ 

phei!y|.2(RH4^2-<4^i»rphoHnyDethoxy)pheny^^ 

N-(cb-2(R)-hydrox3^1(SHndanyf).5{SH(2,2.d^ 

hydfOxy-6s)henyl-2(RH(4-{2'-nmrphollnoett^ 

hHcis-2(RHtydraxy-1(S)-lndanyl)-5(SH(2-fi«a^ 

2(RH(4-(2-morpliolInoethoxy)phenyf)rtwthynb^ 

N-^(RHiydroxy-1(S)4ndany(l^SHN'"ac^neuram^^ 

phol!no)ethaxy}phenyf>nathythexanamtde, 

N^(RHiydfO)(y.1(S>^anyf)^S)-p<^ 

pheiiyl-2(RH^K^«Pho«no)ethox^^ 

NK2(RHiy*o>(y-1(S)-todariyl)^SH5(R)^ydf^^ 

hydra)cy*pheny»-2(RH4-(2K4-*norphollnyl)^ 

hKcte-2(RHtydrax3^1{S)-liKto 

2(RH(^2*nKirpholInoe*hoxy)phenyl)me*h 

NKcit-2(R)-hydraxy.1(SHndanyf>-5(SH{1-nwlho^^^ 

2(RH{4-(2-inorphollrw»!tujxy)phenyOmeth^^^ 

N^2(R)-hyd^oxy-1(S)Manyl^5(S)^2^1,3-^^^ 

2(RHM2-(4-niorphollno)ethaxy)phenyqrne^ 

r4.(c^2{R)-hydra)cy-1(S>^ndanyj).5(S)-K2K^ 

6-phenyl-2(RH(4-(2Hnorphollnoemoxy)pheii^ 

N^2^-dloxo-4(S)-isothiochiomanyO-5(SM1.1^ 

2(RH(4-{2.rnorphollnoothax^pheny1)methy^^ 

N-<2(R.S)-oxo-4(S)480thJocrftfO^ 

fHcto-2(RH»ydroo(y-1{8Hridany!^ 

raxy-6i)henyl-2(RH4K2HTK>rpholI^ 

rKcia.2(RHiydroxy-1(S)^anyl)-5(SH4H^trah^^ 

6-pheny^2(RH4-{2wnorphdlnoethoxy)pheny1)meth^ 

N-{2(RHiydroxy-1{SHndanyf)-5(SH1,lKlimethylethoxy^ 

[4-(2.(4-morpholino)6thoxy)phenylmethy(]hexanamide, 

N-(cis.2(R)-hydroxy-1 (SHndanyl)-5(SH1 .1 -dimethytelhoxycarbonyl-L.asparaginyllamho^CS^hydro^ 

6-pheny|.2(RH(4-(2-im)rphdlnoettK))cy)ph8nyl)^ 

N^4(S)-i»othIochromanyl>-5(SH^1-dinriethyleftoxyc»m^^ 

morphonrK)ethoxy)phenyl}m6thyl}hexanamide» 

rHcl8-2(R)^ydfaxy-1(S)-lndanyO-5(SHIN-2-<?uinoIy^ 

nyW(RH(4K2«TOrphonnc)Bthoxy)phenyl)methyl]h^^ 

^H2(RHlydroxy-1{S)-lndany^)-5(SH2-fu^^ 

phdino)-ethoxy)ph0nyl)methyJ-ft^ 

N-p(R)-hydraQr.1(SHndanyl>^{SH(3(R,S)-tetrahydro^ 

(4K2H4wnorphdinyl)ethaxy)phenyl)methylhexana^^ 

N-(2{RHiydroxy-1(SHndanyl)^8H(2{R,S)-tetrahydn^ 

(4-(2-<4-inorphdlny!)ethaxy)phenyOmeftylhexanainide, 

N-{2{R).hydrexy.1^Hndanyl).5(SH(4,Mi^ nyJ- 
2(RH4-(2K4-nK)rphdlnyl)ethoaty)pheny0rnemy(hexanamW 

^^2(RH^ydroxy-1(SHndanyl)-6(SH1.1-dim8thyleth^^ >4(S)-hydraxy-6-cyd hexyl-2(R)- 

(4-(2-{4-methyfpipefa2inyf)ethoxy)ph nyt)methylhexanainida, 
hH2(R)-hy*aKy-1(SHruJanyl)H5(SH{2-to 
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(4-{2wTK)fpholinoelhoxy)pherTyfprop-2-^n-1-yl)h8xanamide, 
N-<2(R).hydroxy-1(SHndanyt)-5(SH(2.melho«yethoxy)c^ 
(M2-inorpho«noethoxy)pr>enylprop-2-en-1-yf)h xanamide, 
N-{2{RHiydraxy-1(SKmdanyl>-5(SH1.1-<«im^^ 
(3-{4^2-<4-morpholinyl)etboxy)phenyi)prop-2-6n-1-yl)hexa^ 
N^2(R)-hydroxy.1 (SHndarTy«)^(SH1 ,1-dkT»thylettK)xycarbonyl)am^ 
(4-(2-{dlelhyfafTyno)ettu>xy)phenyf)memylhexanamlde. 
N-(2{R).hydroxy-1 (SHndanyi)-5(SH1 .1-dimethylethc«ycafbonylam 
(4K2KdfisopropyIamino)ethoxy)phenyf)m6thyfhexanamide, 

N-{2(R).hydfoxy-1 (SHndanyl)-5(SH1 .1-dimethyIethoxycarbonylainifK)H{S)-hydrox^ 

dlmemyIaminoethoxy)pherTyf)-2(RH3-phenyl-2s>ropefv-1.^ 

N-(2(R)-hydfDxy.1(SHndanyi)-5(SH3{R.S)-t8trahydro^ 

2(RH^(2K4HTK)rphdlnyr)ethoxy)phenyl)methylhe^ 

N-(2(R)^ydroxy.1(SHndanyl)-5(SH5{RHnethoxyme*^ 

hyd^oxy-^heny^2{RH4^2-(4.^no^phol^^yOetho;Qf).plwn^ 

N-(2(RHiydroxy.1 (SHhdanyI)-5(S)-(5.(2-acetoxy-1,4 :3,Mianhydro-D^ucftyI)cartKsnyf^ 

roxy-6-phenyl-2(RH4H2.{4-iTwn>holinyl)ethc«y)-phen^ 

N-(2(R)-hydroxy.1(SHndany!)-5(SM3{SHnethyl-34etrahydr^ 

pheny^2(RH4-(2-(4-morphofinyOBthoxy)phenyl)TO 

N.(2(RHiydfoxy-1(SHndany()-5(SH4(S^hydroxy^SHhydf^ 

bony(amlnoH(S>-hydfoxy-6.ph8ny|.2(RH4H2-(4^rpholinyl)^^ 

NK2(R}^ydroxy-1(SHndanyl)-6(S>(4(S)-benryk)xy-3(R)-t8trah^^ 

roxy^phenyW(RH4-{2^4-nK)fpholiny«)ethoxy)phenyf>^ 

N-<2(R}^ydroxy-1(SHndanyl)^(SH4{R)-benzytex^3(RHetra^ 

roxy.6s»henyl-2(RH4-(2-^4.morpholinyl)etooxy)pho^ 

r4-(2(RH)ydroxy-1(SHndanyl)-5(SH4<S)wn^^ 

roxy^phenyl-2{RH4-(2-<4Hmofpholinyl)elhoxy)pheny«Hn^ 

N-(2(RH)ydroxy.1{SHndany()^(SH4(RHnathQX/.^ 

roxy-6-pheny)-2(RH4^2-(4HrTKirphoiinyl)ethoxy)phenyl)^^^ 

N-{2(R)-hydroxy-1(SHndanyl)-5(SH5(SHnethy^^ 

6-pheny|.2(RM4-{2-<4-morphoIifiyi)ethoxy)phenyl)Hn^ 

NH2(RHiydroxy-1(SHndanyl)^SH5(R)Hnethyl^ 

6-phenyl-2{RH4-(2^4^orpholiny!)etho«y)ph8nyl>Hrne^ 

N-(2(R)4iydraxy.1(SHndany«)^SH5(R)^ethoxymemyt-^{S)^^ 

hydroxy-6i)hany$-2(RH4-(2-<4.nwphoIinyC)elhoxy)-(»te . 

N-(2(R).hydfoxy-1 (SHndanyl)-5(SH5(S).methoxyTO 

hydroxy-6-phenyW(RH4-(2-{4HTiorphclinyl)ethoxy)-phenyl)methylhe^^ 

N.(2(R)4iydfoxy.1(SHndanyl>-5(SH4(S)-methoxy^S^methoxyr^ 

bonytaminoM(S).hydroxy-6.phenyl-2(RH4H2K4.morphollnyi)ethoxy)phe^ 

N-(2(R)-hydfoxy-1(S).indanyf)-5(SH3(SHetrahydrofuraayloxyc^ 

2(RHlrans.3-(4^2K4-rnorphoUnyOethoxy)phenyl)prop-2-eiv1-yl)hexan^ 

N-(2(R)^ydfaxy-1($Hndanyl)-5(SH3(SHelrahydropyranyfoxyc^ 

2(RHtrana-3^4-(2-{4wnoipholinyl)elhoxy)phenyI)prop-2-^n.1.yl)hexan 

N-<2(RHiydroxy-1(SHndanyi).5(SH3(SHetrahydro^ 

Iohexyl-2(RHtrans-3-(4^2-K4HnorphoIinyt)elhoxy)phenyl)-prop-2 

N-(2(RHiydroxy-1(SHndanylV5(SH3(SHetrahydropyran3^oxyc^ 

lohex3^2(RHtrans.3-(4K2-K4-morpholinyl)ethoxy)phenyl)-prop^ 

N-(2(R)-hydfDxy-1(SHrwlanyl)-5(S>-(3(S).tetrahydr^^ 

lohexy»-2(RH4-(2^4-nK>rphdinyl)ethoxy)phanyl)methylhe 

N^2(R)-hydroxy-1(SHndanyl).5(SH3(SHetrahydrefi^ 

lohexy^2(RH4H2-d(ethyiaminoethoxy)ph8nyl)methyl)-hexana^ 

NH2(R)4iydroxy.1 (SHndanyl)-5(S)^{SHBtrahydrofe 

lohexyl-2(RH4-(2HN^-dl-2-p«pyl)aminoethoxy)phenyl)-met^ , 

N-(2(R)Jiydra)Q^1{SHndanyl>5(SH3(S)48trafvdrofura^^ 

Iohexyl-2(RK4-<2K4Hiiettiy^1i>lp8ra2inyl)ethoxy)phenyl)^ne^ 

N<2(R)4iydroxy-1(SHridanyl)^{SH3(SHetrahydropyranyIoxyc^^ 

lohexy».2(RH4K2-(4.methy|.lH)Ipera2Jnyl)ethoxy)phenyl>^ 

N.(2(R)-hydioxy-1(SHndany!)^S)-(3(S).1,1-dk)xot©trahydro^ 
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roxy-e-cydohexyl-2(l^4-(2-(4-morphollnyl)eth xy)phonyl>inethyJhexanamid , 
N-(2(RHiydroxy-1 (S)-lwf any!)-5(SH3(SH J -<! toxotetrah^ 
rc«>F*phenyl-2(RHtran»-3-{4K2-<4HfnorphoOn 

N-(2(R)-hydroxy-1 (S)-lndanyi)-5(SH3(S)-1 .lKJfoxot8trahydrDthtofumnyioxycarbonytaminoH(S^^ 

rox^6<ydohexyl-2(RH*™a^4^2K4.iTO 

h^(2(RHiydroxy-1<S)-lndanyO^(SH3{S)-1.1-dto)a)te 

N-{2(R)-hydro)cy-1 (SHndanyf)-5(SH3{S)-1 ,1-dtoxotetrahydmthtop 
roxy*cydoheKy|.2(RH4H2K4-inon)holinyJ)e^^ 

N-(2(RHiydroxy-1 (S)-lndaiiyl)-6(SH3(S)-1 ,lKlfexotetrBhydrDth»pyranytoxycartK)nylamlno)-4<S).hycf- 

rtwy-6-phenyi.2(RHlrans^4K2-{4Hmorpholiny^ 

NH2(RHiydroxy-1 {SHndanyO-5(SH3(SH jHJtoxototr^ 

raxy-S-(ydohexy»-2{RHfrans«^(4K2K4.rnorph^^ 

^H2(R)-hydrQxyM{SHndany^)^(SH3{SH.1-dloxotetra^ 

l^(RHjydraxy-1 {SHrKJany<)-5(SH4(S)-hydroxy^ 

rtixy*phenyi-2(RH4-(2-{4-morpholinyOetho^^ 

^H2(R^hydroxy.1{SHndanyl>^SH4{RHlydroxy-3(RV^ 

raxy-6s)henyl-2(RH4-<2H4-morpholinyl)et^ 

N-(2{RHiydroxy-1(SHndanyl)-5{SH4(S)-fn8thyl-3^ 

6-phenyK2(RH4-(2^4-morphoOnyOethoxy)pheriyf)^ 

N-(2(R>-hydroxy-1 (S)^anyl>^SH4(RHnethyJ-3(S>-tetrahytlrofu^ 

6-pheny^2(RH4-(2K4HfTK)fiP^Dny08thoxy)pheny«>^ 

^H2(R)-hydroxy-1^Hndarlyl)^SH2•^ne^ 

(4-(2'<4H7ioiphdhyf)ettwxy)pheiiyl)rnethylhew 

hK2(R)-hydroxy-1(SHndanyl>-5(SH3(S)-tBlrahydroft^ 

2(RM4-{2-K4-inorprioiinyl)ethoxy)phenyl)n»thylh 

or p^annacautically aocsptabto salts tharsof. 

Another embodiment oT the present invention is the following con\pounds : 

N-(2(RHrydrD)cy-1 (S)-<ndanyl).5(SH1 ,1-dlmethyIethoxycart)onylalnlnoH(S^hyt^roxy*phe^yf•2^^ 

(2-{4^ipholinyl)ethoxy)phenyI)^thyl)hexanamide. 

NH2(R)-hydrw(y-1 (SHndanyl>5(SH1 •lHJimethylethoxycarbonyiamfno)^SH!ydroxy*pheny|.2(^^ 

{2-(N,^^bis(2-methoxyethyOam^no)^thoxy)phenyl)methyl)hexa^™^^ 

N-(2(R)^ydraxy-1(SHndanyl)-5(SH1-methylethoxycaitonylam 

(4-inorpholinyf)ethoxy)phenyl)methyl)hexanamide, 

N^(R)-hydroxy-1(SHndanyl)^S)-ethoxycaft)onylamfnoKS)^ 

pholfny1)ethoxy)phenyl}methyl)hexanamide, 

N-C2(R)-hydroxy-1 <SHndany(>5(SH1 .1-dimethyf ethoxycarbonylammo)-4{SHiydfoxy-6<ycIoh^ 
(4-(2*(4-mofphollnyt)ethoxy)phenyOn»thyf hexanamide, 
N-{2(R)-hydroxy-1{SHndany()-5(SH3(SH»trahydrofufa 
lohexy<-2{RH4-(2-(4-morphonny«)ethoxy)phenyt)methyl hexanamide. 

N-(2(R)-hydroxy-1 (SHndanyl)-5(S>-(1 ,1 KJimethylethoxycarbonytaniinoH(S>-hydroxy-6-cyclohexyl-2(R)- 
(4-(2-<4-m8thyH-pipera2inyl)ethQxy)phenyl)methyl hexanamide. 
N-(2(RHtydraxy-1(SHndanyl>-5(SH3(SHetrahydrofuranylox^ 
lohexyf-2(RHM2K4Hnelhy|.1-pipefazinyl)8thoxy)phenyl)niethyl hexanamide^ 
r4-<2(R)-hydroxy.1 (S)-mdanyl)-5(SH1 .1-dimethylethoxycart)onylaminoH(Shhydroxy-S-cydohexyl-2(R)- 
(4-{2^N,rWJ-2-pfopyOamlnoethoxy)phenyl>nriethyl hexanamide, 
NK2(R)-hydraxy-1(SHndanyl)-5(SM3(S)-tetrahydrofuf^ 
k)he)qrf-2(RH4-(2KN,hl-di-2-^ropyI)aminoet^ hexanamide, 
r4-(2(RH!ydraxyu1 (SHndanyl>^SH1 »1-dJmethy!ethoxycart»nyiamino)-4(S)-hydraxy-6Kydoh«^^ 
(tians.S<4-(2.(44norphoHnyl)ethoxy)pheny!)prop-2-en-1-y1)hexanaTO^^ 
NK2{R)-hydraxy.1(SHndanyl>^S)-(3(S)-tBtrahydfof« 
lohexyf-2(RHlran8^4K2K4Hnofphdinyf)ethoxy)phenyl)pro^ 
I^CR)-hydraxy-1(SHndanyO-5(SH1,1-dlme^^^ 
((rans^4-(2-(4Hnorphoilnyl)ethoxy)phenyl)prop.2-en-1-yl)hexanamlde, 
N-(2(RHiydroxy-1(SHndanyl)-5(S)-{3(SHBtrahydrofur^ 
2(RHtrans-3-(4-(2-(4-morphotInyOeth xy)phenyl)prop-2^n.1-yl)hexanamIde, or 
N-{2(R)-hydroxy-1 (SHndany1)-5(SH2-mathaxyethyIoxycart)onylamlnoH(S)-hydraxy-a-ph^ 
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(tirans-3K4-(2-(4Hnorpho(inyl)ethoxy)pheny))prop.2-«n-1-yl)irexanamlde. 
or pharmaceutically aoceptabi sails thereof. 

In the compounds of the present invention, the A. G. B and J components and the lilce may have asymmetric 
centers and occur as raeemates, racemic mixtures and as individual diasteieomers. with all isomeric foms 
being Included In the present Invention. 

When any variable (e.g.. aryf. heterocyde, R. R\ R^, R«, r'. r» rW, r12 pi4 „18 ^le ^© 
n. 2. n»« *an one time in any oonstftuent or In formula I. its definition on each occurran^ Is 'inde^ 

pendentof Its definition at every other occurrence. Also, combinations ofsubstHuenla and/or variables are ner- 
ndssiUe only If such combinations result In stable compounds. 

As used herein except where noted, -aliiyP is intended to ndude both bianched-and siraightchain satu- 
rated aliphatic hydrocarbon groups having the spedfied number of carbon atnrts (IKIe is methyl. Et is edwl Pr 
is propyl. Bu is butyl) ; -alltoxy" represents an aiicyi group of indicated numberofearbon atoms attached through 
an oxygen bridge ; and "cydoalicyl- is intended to indudesaiurated ring groups, sudi as cydopropyl. cydobutyi 
cydopentyj. cydohexyl (Cyh) and cydoheptyi. •AiJcanyr Is intended to indude hydrocarbon dalms of either a 
slra^ht or branched configuration and one or more unsaturated caibonorbon bonds which m^ occur in any 
stable point along the chain, such as ettienyl. propenyi. butenyl. penlenyl. and the iOce. "Halo", as used herein 
means fluoro. chioro. bromo and iodo : and "counterion" is used to represents small, single negatively-charged 
species, sudi as chloride, bromide, hydroxide, acetate. trSluroacetale. perehlorata. nitrate, benzoate maleate 
tartrate, hemSartrate. benzene sulfonate, and the tiice. , ' 

As used herein, with exceptions as noted, -aryi' is intended to m^ phenyl (Ph) or naphthyl "Carbocydfc" 
e intended to mean any stable 5- to 7-membersd carbon ring or 7- to ICHnembered bicydic carbon rinfl anv 
of which may be saturated or parfially unsaturated. 

The term heterocyde or heteroeydle. as used herein except where noted, represents a stable 5- to T^nenh 
bered mono- or bicydic or stable 7- to lO^nembered bicydic heteroeydle ring which Is either saturated or 
unsaturated, and which consists of carbon atoms and thm one to three heteroatoms eeiedad (torn the group 
consisbng of N. O and S. and wherein the nilragen and sdftjr heteroatoms may optionally be oxidized and the 
nitrogen heteroatom may optionally be quatemized. and induding any bicydic group in whidi any of the above- 
defined heteroeydle rings is flised to a benzene ring. The heteroeydle ting may be atladwd at any hete^^ 
or carbori atom which results in the creation of a stable structure. Examples of such heteroeydle elements 
indude pipendiny^, piperazinyl, 2-oxoplperazlnyl, 2^xoplperidinyl. 2-«xopynolodlnyl. 2-Qxoazepinyl. azepinyl. 
pyndyl. 4^)iperidonyl. pyrrolidinyl. pyrazdyl. pyrazondinyl. imidazdyl, knidazollnyt. bnidazolidhyl, pyrldyl, 
pyrezinyl, pyrimldlnyl. pyrldazinyl. oxazoiyl. oxazdidinyl. isoxazdyl, isooozdidinyl. morphoihyl. thiazdyl, 
ftiazolidinyl. iaothiazDiyl. quinudidinyl. isothlazdidlnyl. inddyl, qulndhyl. isoquindlnyl. benzimidazoiyl, 
WadlMiyl, benzopyranyl, benzothiazdyt, benzoxazdyl, fiiryl. latrahydrofbryl. letahydiopyrenyl. thienyl, 
oeittothienyl, thiamorphdinyl. thiamorphdinyl sutftodde. thiamoiphdinyl aulfone. and oxadlazdyl. Morpholino 
Is the same as morphdinyl. 

The phamwceuBcaflj^acceptable salts of the compounds of I^xmuia I Cm the form of watef- or oil- sol- 
uWo or dispersible products) indude the conventional nontoxic salts orthequatemaiy ammonium salts of these 
peptides, which are formed, e.g.. firom inorganic or organic adds or bases. 

Examples of such acid addition salts include acetate, adipate. alginate, aspartate, benzoate. benzenesulfonate 
bisulfate. butyrale, dtrate. camphorate. camphorsulfonate, cydopentenepropionate. dighiconate. dodecylsul^ 
fate, ethanesuifonate. fumarate. gluooheptanoate. glycerophosphate, hemisulfate. heptanoate, hexanoate 
hydrochloride, hydrobromide. hydroiodide, S-hydresysthsnssuifcnate. iadate, maleate. methanesulfonate 2- 
naphthaienesuifonate. niootinate. oxalate, pamoate, pectinate, persuifate, Si>heny(propionate, picrate, piva- 
late. propionate, succinate, tartrate, thioeyanato, tosylate, and undscanoato. Base sells indude ammonium 
salts. alkaO metal salts such as sodium and potassium salts, afluline earth metal salts such as caldum and 
magnesium salts, sails with oiganie bases such as dicydahe;tylamlne salts. Mmethyl-D^ucamlne, and salts 
with ammo adds such as arginine, lysine, and so forth. Also, the baste nttrogen-contabiing groups may be 
quatembed with such ^ents as lower allgri halides, such as methyl, ethyl, propyl, and butyl chloride, bromides 
and iodides ; dialkyi sulfates lUce dimethyl, diethyl, dibutyl ; and diamyl euiitee. long chain hdldes such as 
decyl. lauryl, myristyl and steeryl chlorides, bromides and iodides, ai^ halldea lilw beir^ and phenethyl 
bromides and others. 

HIV protease inWbJtore of Formula I may be prepared in accordance with weA-4(nown procedures for prep- 
aringpeptW analogs from dieir constituent amino adds or analogs thereof, in g neral. noe the 6 eubaOuent 
Is made, the rest of the synthesis foOows the principle of amide bond formation by the eouplbig methods of ither 
solution-phase or sdid-phasa pepiid synthesis. The addition and removal of one or more proteeting areuos 
is also typical praetfce. 

Amide couplings used to fomi the compounds of this invention are typicalty perfomted by the carbodibnide 
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method with reagents such as dicydohexylcartwdilmkle, or N-elhyl, N'-(3-dlmothyJaininopropyl) carbodilmide 
Other methods offbrming the amid orpeptid bond indude, but are not limited to synthetic routes via an a rd 
chloride, azid . mixed anhydride or actuated ester. Typically, solution phase amid couplings are performed 
but solid-phase synth sis by dassfcal Menrffi Id techniques may be employed Instead. 

The selection of protecting groups Is, In part, dictated by particular coupling conditions, in part by the amino 
acid and peptide components Involved in the reaction. Such an^no-protectfng groups ordinarily employed 
indude those which are well known In the art, for example, urethane protecting substltuents such as ben- 
zyloxycarbonyl (carbobenzoxy), p-methcxycarbobenzoxy, p-nltrocarbobenzoxy, t-butyloxycartonyl. and ths 
like. It is prefenred to utHfze t-butyloxycarbonyf (BOG) ft>r protecting the a-amino group In the amino adds under- 
going reactton at the cart)oxyl end €# said amino add, in part because the BOC protecting group Is readlJy 
removed by relatWely mfld adds such as trifluoroacteic add (TFA), or hydrogen chtorfde in ethyl acetate. 

The OH group of Thr, Tyr or Ser and analogs thereof may be protected by the Bzl (benzyl) group and the 
epsaon-amino group of Lys may be protected t>y the IPOC group or the 2-chlorobenzy!oxycart)onyl (2-C1-CB2) 
group. Treatment with HF or catalytic hydrogenatton are lypteally employed for removal of IPOC or 2-C1-CB2. 

Two schemes for preparing compounds of Fonmula I arc presented betow. 



Scheme T rYgQ W 



CHO BOCNH 

1 2 
BOCNH 

i)BF3»oEr2 "N^-^ i)m:pba 



2)CBOC)20 I 2}diBthylnalonate. 

P-Y„,-R sodium othoxide 



o 



acid •* 
4 3)U0H 4}^ 2 

**ioro PsprotGcting group 
Yn and/or Y^zO. n. s 
XaCT. Br, I 

23TBDhC-Cl ^^n^JL^J"'^ EDC ' 
3)hbOH T ^^/^ HOBt 

e . 
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MB, 

'^i^T^''"'^^ nBu,NF BOCNH 9« r^'*-^-rP 

Ha. Pd/c BCJCNH 9^ r-^'^-^rrrH 



— I o 

nBu4NF H-Xrt-R' 
or 



9 



■^f^ BOCNH ?« r*'**-y«-CCKb3p-NR''R' 



irB-B-j 
, o 

CCHt,)--HR^'R'* 



Vhere p=0-4 
n=0-5 
Y=0. N. S. 
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Sehemg TT rT,r^ 




Where X„-Pr-CCB2)n.CHC0>*i)j 
nsO to 5 

HNR"H'* BOCNH 9« r«"'-CCH,)«.,-N8"R'* 



Ai-Hg ^ o 

13 

In Scheme I, wherein Y Is O, N or S, the aldehyde 1 1s convwted to the aloohd 2 by conventlona! reactfon 
wrth chloromethyltrimelhylsaane. Subsequent Peterson ofefin syntfiesis by reaction with borontrffluorWe eth- 
erate results In dehydraxysOation and removal of the Boc group. The Boc group is added back with excess d(- 
iBft-butyldlcarbonate to yield 3. Epoxidation of 3 l)y reaction with diethylntalonate and MCPBA and sodium 
ethoxide results in 4. Subsequ nt coupling with a halogenated R^® eide chain by treatment with aqueous add 
followed by aqueous base results in an intemnedlate carboxylated at O2, Heat removes th carboxyl group to 
give 5. The lactone Is opened with base, then the hydroxyl group protected by sQyIatton. Further conventional 
steps of coupling and removal of sByl or other protecting groups yields 9. Subsequent alkylatfon with cesium 
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carbonate at h^h temperature (at least about 80^) yields 10. 

When Y = C as In Scheme II, a different alkylating reagent Is necessary. After removal of the protectInQ 
group with acid, 12 is subjected to conventional reductfv amination to yield 13. 

Addittonal schemes and synthetic niethods are found In EPO 0 337 714, Application No 89303539 4 
published in October of 1989, which published application Is herein incorporated by reference for these pi/r- 
poses. 

The present Invention is specifically Illustrated by TaWes I through IX 
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TABLE I (CQNTi]?^ 



np 



jlO 5 I anorphous 

= OH 



BOC-Ala 132-3*C 
H|K.Ala 118-20'C 



O 



on 



0 

o 



207-9'C 



234-6»C 



200-2*C 



210-1 2'C 



0 

CH,J) 

BOC-(horT«)-5Gr- 161 -4*C 

^ 17g-83°C 

}^H.(hono}«Sor 1 39-42'C 
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TABLE T fCONT'P) 



O-C- 



o 



np 



o 

N-CK2O-C- 1 79-81 

O 
II 

MaOCBjCK,O.C. 158-t50«C 

0 

II 



154-6«C 



107-10*C 



O 
II 

O 

C CH|OC CB^^ ,CX:i%) aCHD-C- 1 20^22*C 

o 

CK50CKCJ^)CK»Cf^,0-C. 1 49-50«C 
O 

CH,OCI^,CHCCf^)0-C- 1 69*71 »C 

O 
1 1 

0 
II 



o 

CH,OCC42)a(x:n,CHCCH,q:CH,),0)CHaO.C- arrorphoua 
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TABLE I (CONTtP^ 




N* -acetylnouramlnoyl 206-3®C 
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TABLE I (CONT'D^ 



rrp 




o 

o 



1 22-6*'C 



BOC-Aap. 213-5*0 



II 

s^><<>\^NHA9p- 221 -5*C 



200-2"C 



185-7"C 
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TABLE T rrnwT.n-> 
np 



o 

II 

.o-c- 



O 0 
II 

P-c- 



o 




o 

It 

p-c- 



o 

o 
11 

0-C- 



204-8'*C 



201 -2'*C 



O 

O O-C- 205- 6*C 



ig9-20T'C 



O-^ 1 194-6"'C 

o- 
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TABLE I (CQrrr*T)> 
np 



0 

II 



OCH, 



tco^r\J 204-205''C 
H 

_J.'X>-C- 



o 

HO^ P-C- 

O 
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TABLE T ^rnhfT'p) 

A 



np 



o 



Q 

0' 

0 

HQ. _^C. 



0 



o 

CHjO XV C- 



T70-2''C 



202-3*»C 



205.6'»C 
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TABLE I (CQWT'D) 
A np 



O 
II 

HO P-C- 



O 



O 
M 



O 

p-c- 



o 

II 



CI^OCHj O 



J3 
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TABLE TT 




CH3- 

CH3CH2" 

CH3CH2CH2- 

CH3CH2CH2CH2- 

CH3CH2CH2CH2CH2- 



CH2«CECH2- 
<CH3)2C=CHCH2 
(CH3)2CH- 
CH3CH2CH(CH3)- 

o- 
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40 



45 



SO 
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TABLE III fCQWTtP^ 



^« J np 
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TABLB TV 



R7O OH 
I II H " 

R« — C-C-N. 






R'' np 


cort-butyl 






(|]]^^H2 164-5<»C 


CHjOCI^CI^ 


(^^y-CH^ 140-2°C 


CHjCXTHjCCCHjJj- 








cyclopenc yl 
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TABLE TV fcnnj^-n^ 



Rq R np 



cyclohoxyl ( r^H- 



tert-butyl 




tart, butyl HD ( >— CH- 



tart -butyl PhCI^CH, 
Cert-butyl j| 1 



tart-butyl 

cart'butyl 
cert -butyl Isobutyl 




O 7-CH, 



CH, 
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r'o oh R» 

R*--C-C-{L X Jl H OH 





R*— C— 
I. 

R" r' h» 

2 b n p 

cert-butyl PhCH, ^^^^^^^^^^f^ ^Cj' ^^S-e'c 
cert-butyl PhCl^, -/T^G^^^^'lTa-Q-C 
tert-butyl PhCB, jQT^^C^ ^'^"'"^ 

cert-butyl PhCI^, jQP^CH,cH.ecH,), 1 57-9«c 

tert-butyl PhCH, jQT^^C' ^"'''^'^ 

tert-bucyl PhCl^, J^^T^^'^' 
tert-bucyl O^^^^ JOJ^^^C"^ 
tert-bucyl jQf^C° CH,-^^ ""^'^ 
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TABLE V ((^QfTftpN 



10 





mm.7 






IS 


1 




np 


20 










CHaCXTHjCHj 




1 53-4*C 


ZS 


tert-butyl 




\ 

0 148-9*0 

J 


30 


tort -butyl 




140-2*C 




tert-butyl 


92-4''C 




tert-butyl 




194*CCdec) 



40 



45 



5D 
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TABLE VT (cnjrr^r}) 



rrp 

— 

1 90-2°C 

-N 



2-8°C 



arrorphous 



^"--^ 228-30'»C 
OCHjCHpNC CHjCHjUH) j 
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TABLE VTT (COWT'D^ 

if 



c«rc-butyl 



torc-bucyl 



k«rc-but yl 



core -butyl 



tart -butyl 




90-5"C 



201 -a'c 



ia3-7«c 



173-3*C 



tQrc-but yl 
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« nrp 
CHj-nC 165-7°C 
CH, 1 94-5°C 

170-2''C 



CCH2)i4CH, amorph'-'ij? 
EC 

(CHaDe-N^j^^ arrorphous 

CH2CH2CCP2H 149-50*'C 
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TASLE VTTT fr.nKj,^>f 



10 



K np 



ts [ CXZHzCHj] 3OCH3 1 01 -4°C 



25 



30 



40 



45 



SO 



65 



CH3 123^C 



JXXX 

223-5*C 



201 -4®C 
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TABLE IT 



10 



IS 



20 



25 



30 



45 



9\. OH 



0 X^J^ 




35 eyelo.C,H„ CHj 



np 



123-5*C 



so The compounds of tiie present In venU'on are useful in the inhibition of HIV protease, the prevention or treat- 
ment of Infection bf the human immunodeficiency virus (HIV) and the treatment of consequent pathological 
conditions such as AIDS, Treating AIDS or preventing or treating Infection liy HIV is defined as Including, but 
not litTuted to, tiBating a wide range of stales of HIV infectfon : AIDS, ARC (AIDS related complex), both 
symptomatic and asymtonrtatlc» and actual or potential erposure to HIV. For example, the compounds of this 

55 invenUon are useful In treating Infection by HIV after suspected past exposure to HJV by e.Q., blood transfusion, 
accidental needle stick, or exposure to patient blood durii^ surgery. 

In ttie present invention^ compounds witii asymmetric centers may occur as raoemates, racemic mixtures 
and as Indh^dual d lastereomers, with all isomeric fbmis of the compounds being included in the present Inven- 
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aon, 

Forthe purposes, th compounds of the present invention may be administered orally, ptfenterally (Indud- 
ing subcutaneous Injections, intravenous, intramuscular, Intrastemal Injoctton or Infusion techniques) by mha- 
lati n spray, or rectafly. in dosag unit formulations containing conventional Jwn^oxic 
phanmaceutrcally-acceptabte canieis. adjuvants and vehicles. 

Thus, In accordance with the present invention there is ftjither provided a method of treating and a phar- 
maceutical composition for treating HIV infection and AIDS. The treabnent Involves adhilnlstering to a patient 
In need of such trealment a phanmaceutlcal composition comprising a phannaceutteal carrier and a therapeuti- 
cally-effedive amount of a compound of the present Invention, or a pharmaceutfcaHy^ceptable salt thereof 

These phannaceutical compositfons may be In the fwm of orally^mlnistrable suspen^ns or tablets • 
nasal sprays ; sterile injectable preparations, for examfrfe. as sterile Injectable aqueous oroleagenous suspen- 
sions or suppositories. 

When administered orally as a suspension, these compositions are prepared according to techniques well- 
known in the art of pharmaceuUcal formulation and may contain mlcrooystalllne ceRulose for Imparting bulk, 
alglnic Bdd or sodium alginate as a suspending agent, methylcelMoee as a vfacosJty enhancer, and sweet- 
nersfflavoring agents known In the art As nmmediate release tablets, these compositfons may contain micio- 
crystanine cellutose, dlcalchim phosphate, starch, magnesium steaiato and lactdse and/or other exclplents, 
binders, extendere, disintegrants, diluents and lubricants known in the art 

When administered by nasal aerosol or Inhalatfon, these compositfons are prepared according to techno 
ques well-known in the art of phamnaceutlcal foimulatton and may be prepared as solutions In safine, employing 
benzyl alcohol or other suitable preswvatlves, absorption promoters to enhance bfoavaHabaity, nourocart)ons, 
and/or other sdubilizing or dispersing agents known In the art. 

The Injectable solutkMis or suspensfons may be formulated according to known art, using suftable non- 
toxic, parenterally-acceptable dHuents or solvents, such as mann»d, 1,3-butanedlol, water, Ringer's solutfon 
or isotonfc sodium chloride solution, or suitable dlspersnig or wetting and suspending agente, such as sterfle, 
bland, fixed oils, including synthetic mono- or diglycerides, and fatty adds, including oieto acfcJ. 

When redally administered in the form of suppositories, these compositkms may be prepared by mbcing 
the drug with a suitable m)n4nrftating exdpient, such as cocoa butter, synthetic glycertde esters or poty^ylene 
glycols, which are solid at ordinary temperahjres, but liquklily andfor dissolve In the rectal cavity to release the 
drug. 

Dosage levels of the order of 0.02 to 5.0 or 1 0.0 grams-per*day are useful in the treatment or preventfon 
of the above-indicated condlttons, wrth oral doses two-to-five times higher. For examine. Infection by HIV is 
effecbVely treated by the administration of firom 10 to 50 mfiligrams of the compound perklfogram of body weight 
from one to three times per day. It witt be understood, however, that the spectflc dose level and fi^equency of 
dosage for any partfoular patient may be varied and wW depend upon a variety of factore Includhig the actWIty 
of the specific compound employed the metabolic stabfHty and lengtti of action of ttiat compound, the age. body 
weight, general health sex, diet, mode and time of administration, rate <a excretion, dmg combination, tfie sev- 
erity of the particular condition, and tiie host undeigolng therapy. 

The present invcntfon is ^ directed to combinations of tite DIV protease-lnhlbBory compounds witii one 
or more agents useftri in tiie treatment of AIDS. 

For example, tiie compounds of this Invention can be given in combination witti the anthnrals. 
immunomodulaters. antibiotics or vaccines or ottier derivative fomw ttiereof as listed In the foltowing Table 
(source : Marlcetietter. Nov. 30. 1987. pp. 26-27 : Genetic Enajneerlng News. Jan. 1SSS. VoL S, 23] : 
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Drug Wane 
AL-721 



table ! 
A. Aativiralg 

Wanufagttirer 
Ethigen 



ARC, PGL 



BETASEROH 
(interferon beta) 



Triton Biosciences AIDS, ARC, KS 



CARRISTH 

(polymannoacetate) 



Carrington Labs 



ARC 



CYTOVZHE 
(ganciclovir) 



Syntex 



CMV 



DDC Hoffmann-La Roche AIDS, ARC 

(dideoi^cytidine) 



^Abbreviations: AIDS (Acquired Inoune Deficiency 
Syndrome); ARC (AIDS related complex); CMV 
(Cytomegalovirus, which causes an opportunistic 
infection resulting in blindness or death in AIDS 
patients); HIV (Human Imnmnodef iciency Virus, 
previously known as LAV, HTLV-Ill or ARV); KS (Kaposi's 
sarcoma); PCP (Pneumonocystis carinii pneumonia, an 
opportunistic infection): PGL (persistent generalized 
lymphad enop a t hy ) . 
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FOSCARNET 
(trisodiua 
pbosphonof ormat e ) 



ManufnctiirftT 
Astra AB 



HIV iaf , CMV 
retinitis 



HPA-23 



Rhone-Poulenc Sante HIV infection 



ORNIDYL 

<ef lornithine) 



tier r ell Bow 



PCP 



PEPTIDE T 
(octapeptide 
sequence) 



Peninsula Labs 



AIDS 



RETICULOSE 
(nuclcophospho- 
protein) 



Advanced Viral 
Research 



AIDS, ARC 



RETROVIR 
advanced 
(zidovudine; 
AZT) 



Burroughs Wellcome AIDS, 



ARC 

pediatric 
AIDS, 

KS, asympt 
HIV, 

less: jco—ovo 
HIV. 

neurological 
involvement . 
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Byug Name 
RIFABUTIN 
(ansaoycin LH 427) 

(triisetrexate) 

I7A001 , 



VIRAZOLE 
(ribavirin) 

WELLFERON 

(alfa interferon) 

ZOVIRAX 
(acyclovir) 



Manufacturer 
Adria Labs 

Warne r ^-Lamb e r t 

tJeno Fine Chem 
Industry 

Viratek/ICN 
Burroughs Wellcome 
Burroughs Wellcome 



Indignation 
ARC 



PCP 

AIDS, ARC 



AIDS. ARC, KS 



KS, HIV, in comb 
with RETROVIR 

AIDS, ARC, in 
comb with 
RETROVIR 



B. imaunoaodulatQrff 



Drug Name 

ABPP 

KS 

(bropirimine) 



Manufacturgr 
Upjohn 



Indication 
Advanced AIDS, 



AKPLIGEN 
(mismatched RNA) 



DuFont 

REM Research 



ARC. rr;L 



(Anti-human alpha 
interferon 
antibody) 



Advanced Blotherapy AIDS, ARC, KS 
Concepts 
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Colony Stimulating 
Factor (GM-CSF) 

CL246,738 
(CL246.738) 

IMREG-1 



IMREG-2 



IMUTHIOL 
(diethyl dithio 
carbamate) 

Drug Nami* 
IL-2 

(interleukin-2) 
IL-2 

< inter leiikin-2) 
INTRON-A 

(interferon alfa) 

ISOPRINOSINE 
(inosine pranobexi 

(methionine 
enkephalin) 



Sandoz Genetics 
Institute 

American Cynamid 

Imreg 

Imreg . 

Merieux Institute 



Cetus 



Ho££mann-La Roche 
Ifiununez 

Schering-Plough 

Pharmacevt i<:'?is 
TKI 

Pharmaceuticals 



AIDS. ARC, HIV, 
JCS 

AIDS 



AIDS. ARC. PGL. 
ICS 

AIDS, ARC, PGL, 
ICS 

AIDS. ARC 



iBdicatjqn 

AIDS, ICS 



AIDS. KS 



KS 

ARC, Fr:T... HT" 
servi'v.? 1 1 i V" 
patients 

AIDS, ARC 
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HTP-PE Ciba-Geigy KS 

(nniramyl-trip p- 
tide) 



THYMOPENTIN (TP-5) 
(thymic compound) 



Ortho 

Pharmaceuticals 



HIV infection 



ROFERON 

(interferon alfa) 



Hoffmann-La Roche 



KS 



(recombinant 
erythropoietin) 



TREZAN 
(naltrexone) 



Ortho 

Pharmaceuticals 



DuPont 



severe anemia 
assoc with AIDS 
i RETROVIR 
therapy 
AIDS, ARC 



TNF (tumor 



necrosis factor) 



Genentech 



ARC, in 
combination 
interferon gamma 



C. Antihiotieg 



Drug Name 
PENTAM 300 
(pentamidine 
isethionate) 



Manufacturer 

LyphoHed 



Indication 
PCP 



D. Vacdnes 

Any one of a variafy of A2DS or HJV vacctnea presently under study and development can be used in com- 
bination wfth the compounds of this Invention or saJt or derivative fonma thereof, in the treatment or prevention 
of AIDS and diseased of aimllar character caused by HIV. 

It wil be understood thattheacopeof combinations of the compounds of this invention with AIDS antlvlrals, 
imunomodulators, antibiotics or vaodnes is not limitBd to the list in the above Table, but Indudes In principle 
any combination with any phannaceuticai composition useful for the treatment of AIDS. 

SYhnrwEsis 

The preparation and synthesis follows. In general, U.S. Patent 4,661,473 : Evans, B,E. etal> J. Pro. Chem, . 
50,4615. (1985) and Evans, B.E.etaL, 'AStereoconbolled Synthesis of HydioxyethyfeneDipeptldelsosterBS,* 
Proa Am. pept Symp^. 9, 743-6(1&S5), and Luly, J.R. et al 1. J, Otg. Chem, ^ 1467 (1987), aU herein incor- 
porated by reference. All temperatures are in degrees cent^rade, unless indicated otherwis . 

EXAMPLE 1 
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Preparation of 

KKcis^)-hydroxy-1(S)HndarTyt^ 

-{4-inan>ho»nyl)ethaxy)phenvl) ethyQ-hexanOTideT ^ ^ — r S'^ns^^ 

: Preparatton of N-3(SH(1 J-Dimethvfethoxvca fb^ 

To a stirred suspension of magnet turnings (9,79 g, 403 mmd) in dry diethyl ether (200 mL) under nit- 
rogen was added chloromethyftrimethylsilane (50 mL, 358 mmol). TTie reaction was Initiated by genUe warming 
and then was cooled in an ice bath to maintain gentle reflux. Alter exotherm was complete the reaction was 
stirred at room temperature for 1 hour then coded to -7rc in a dry toe/acetone bath. To the solution of the 
Grignard was added dropwise with storing a solution of ^^2(SH(1.1-dlmethyfethoxycarbony^)anirx)}.3^>henyf 
propionaWehyde (19.3 g, 77,4 mmd) In dry diethyl ether (250 mL) dropwise such that the temperature of the 
reaction remained below ^5«C. The resultant gray suspension wasattowed to warm to room temperature where 
ft was stirred for 30 minutes then w^ quenched by pouring Into a mbrture of ice (500 g) and 10% citric a 
(500 mL), The organic phase was coiiected and the aqueous phase was extracted with diethyl ether (3 x 300 
mL). The combined organlcs were washed with 10% citric add (1 x 300 mL) and brine (1 x 200 mL), dried over 
anhydrous magnesium sulfate, filtered, and concentrated to give crude rM(SH(1.1-dimelhylelhoxycar. 
bonyl)amino}.2(RS)-hydrox3M-phenyH.trimethyteilyl butane (28.6 g, quantitative crude yield) as a yellow oiL 
An anaiytfcd sample, was obtained by low pressure chromatography (silica gel, 23(M00 mesh ; diethyl ether 
hexanes, 30% : 70%) followed by recrystallization from heptane, mp = 91-95»C : elemental anahnte Calcd. 
for Ci8H3iN03SI (337,53): ^ * 

C = 64.05. H = 9.26. N « 4.15 ; 
Found: C « 64,05, H = 9,13. N = 4,22 ; [31,20 = ^.0». 

Step B : Preparation of 3{S^lno-4-phenyH>butBne. 

To a stirred sdution of the product of Step A (22.8 g. 67.5 mmd) in dry methylene chloride (400 mL) coded 
in an Ice bath and under nitrogen was added in a fine stream boron trifluoride etherate (43 mU 346 mmol) The 
sdution was altowed to wann to room temperature where It was stirred for 

ice bath and quenched by the dropwise addition of 10% sodnmi hydroxide (400 mL), The organic phase was 
collected and the aqueous phase was extracted with methylene chlorkJe (2 x 250 mL), The oomt^ned organlcs 
were washed with brine (1 x 200 mL). dried over anhydrous magnesium suifote, filtered, and concentrated to 
give crude 3(S)-amino-4-phenyi-1-butene (14J2 g) as a yellow oa. 

Step C : Preparation of N'3(SH(1,1-D'inethylethoxycart)onyl)amtno}^henyi-1-butene : 

A sdution of the product of Step B (14,2 g) and di-tert-butyl dicarfoonate (31.0 g. 142 mmoL) in dry 
methylene chloride (200 mL) was stirred at room temperature for 18 hows, washed witti 10% citric add (3 x 
100 mL). water (1 x 1 00 mL).sard, sodium bicarbonate (3 x 125 mL), and brine (1 x 250 mL). dried overanhydr- 
ous magnesium sulfate, filtered and concentrated to yield crude h4-3(S)-1I(1,1-dimethylelhoxycaft)onyI)amfno}- 
4-phenylbulene (34.6 g) as a ydlow otL Cmde product was purified by low pressure chromatography (silica 
geL 230^ rysss-h, 10 x 20 cm cdamn; dieth^eiher; hexanes. 20%: 80%) to yield N-3(SH(1,1- 
dimethylethoxylcarbonyl)amOToHi)henyl-1-butene (16,3 g, 97.6% yidd) as a white sdid. An analytical sample 
was obtained by recrystalRzation from heptane, mp s 67.5 - 68.5^ ; 
dementd analysis, Calcd, for C1SH21NO2 (24734) : 

C=:7Z84.H = 8.58. No 5,66. 
Found : C = 72,78, H = a7e, N = 5,64. 

Step p : Preparation of 1(RH1'(SH1 J-DirnethytethQxycarbonyl)amin<>>2s)henvte(hynQ^ : 

To a sdution of the product of Step C (9,4 g, 38 mmd) in dry methylene cWorid (100 mL) coded in an 
Ice bath and under nitrogen was added 3-cWort)peroxybenzdcacid (technical grade, 80^% ; 41 g, 200 mmd). 
The mixture was stirred at 0**C for 18 hours and 25»C for 23 hours, ttien diuted witti dietiiyl etiier (300 mL), 
and poured in ice odd aqeous 10% sodium sulfite (1 L). The organic layer was collected and the aqueous layer 
was extracted with diethyl ether (3 x 100 mL). The combined organica were washed witii 10% sodium sulfite 
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(3 X 100 mL), satd. sodium bicarbonate (3 x 100 mL), and brine (1 x 100 mL), dried over anhydrous sodium 
sulfata, fUtami and ooncentrated to give a white solid Cmde product was purified by low pressure 
chmnatography (slica gel 230 - 400 mesh, B x 15 cm column ; ethyl acetate : hexanes, 25% : 75%) to yield 
1{F^1'(SH1.1-dInf)et»tyiethaxycarbonyl)amino^^ (7.0 g. 70% yield) as a dear tl which 

oystaillzed upon standing. An analyticaf sample was obtain d by recrystallizatJon firom heptane, mp » 51^ - 
SZ'C ; elemental analysis, Calod. for Ci^N02 (263.34) : 

C = 68.42, H = 8.04, 5.32. 
Found : 0 = 68.22, H = 8.26. N = 5.29 ; rab»= 1.34» 

Step E : Preparation 

of(5S.VS)-3^ afboethoxy^1-((1\rKflmethvlethoxycarto 



The product firom Step D, 9.93 g, wes dissdved in 100 mL of absolute ethanol and added to a solution of 
2.6 g of sodium and 20.1 mL of diethyl makmate in 170 mL of absolute ethanol. After stirring ovemite, the reac 
tlon was acidified to pH 4 with 10% cftric add and extracted with 2 x 500 mL of ether. The combined organic 
extracts were washed 1 x 500 mL H20, 1 x 500 mL safd NaHCOa, 1 x 500 mL saf d brine and dried over MgSOi. 
The solvents were removed and the cmde product purified by low pressure chromatography on silica gel eluting 
with 50% ether/hexanes (or EtOAc/hexanes). The yield of semi^Id product was 1 0.6 g. The later fractions 
contained 2.5 g of the undesired 5 R isomer as a white solid. 

Step F : Prsparaflon of 

(5SJ'S)^3K arboethoxy^4■be^^ylQxyphenyimethyl>^5^1■(1,1>^^ 
diiiydrofuran«2-(3H)"One 

To astfrrsd solution of (5S,1'S)•3Kart)oelhoxyw5^H(1^1'^imethylethoxyca^bonyl^ 
dihydrofuran-2-(3S>one (product of Step E). 2 g (5.3 mmol) in 25 mL of absolute ethanol was added a solution 
of 0.13 g of sodium In 2.2 mL of absolute ethanol followed by 1.30 g (5.5 mmol) of 4-benzyk]o(ybenzyt chloride. 
The solution was heated to 50^ under nitiogen for 1 hour, then cooled in an ice bath and addlfied with 20 mL 
of 10% dtricacid and dSutsd with 200 mL of w^. The mbcbro was extracted with 3 x 100 nl of ether and 
the combined ether extracts washed with 50 mL of water, 200 mL of saf d NaHC03 and dried over MgSCU. 
Removal of solvents under reduced pressure and purification by low pressure chromatography on silica gel. 
eluting wnth 40% ether In hexanes gave 1.56 g (51% yield) of a dear ooioriess glass essentfally homogeneous 
by TLC (50% etheri^exanes). 

Step G : Preparation of 

(3^5S,1'S)-3-<44»nzyloxyphBnylmethy!>^1((1J-dimethylethoxy^ 

The product of Step F, 13.6 g, was dissolved in 250 mL of 1,2-dimethoxyethane. and to It was added 117 
mL of 1 M llthum hydroxide at room temperature. After stirring for 12 hours, the solvents were removed under 
reduced pressure, the residue suspended in 200 mL of 1 0% citric acid and extracted 3 x 500 mL of diethyl ether. 
The combined ether extracts were washed with 500 mL of brine, <fried (MgS04) and the ooncentrated to dry- 
ness. The residue was dissohred in 250 mL of toluene, heated to reflux for 12 hours, then concentrated to dry^ 
ness under reduced pressure. Purification by medium pressure chromatography over silica gel eluting with 1 5% 
ethyl aoetate/hexanes gave 3.2 9 of the 3R-lactone as a clear foaia Further etutlon with the same solvents 
gave 6.15 g ctf the 3S4actone as a white solid. 

Step H : fteparation of 

NX1>1-dhtethylethoxycarbonyi)^S>^Ino^(S)-(1\V-dimethyleth^^ 
enzyioxyphenyintethyi-hexanote add 

The product of Step G, 0,6 g, was dissolved in 30 mL of a 2 : 1 nrixture of ethylene glycol dimethyl 
ether/water, and to it was added 5 mL of 1 M lithium hydroxide at room temperature. After stirring for 1 hour, 
the mbcture was partitioned between 200 mL chloroform and 20 mL 10% dtric add. The layers were separated 
and the aqueous phase extracted with 3 x 20 mL chlorofonm. The combined organi layers were dried (Na2S04) 
and the solvent removed to yield 0.56 g of th cmde hydroxy add. This residue was dissolved in 5 mL of dry 
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DMFand0.845gtert^Jutyldlmethy1any«cWorIdeand0.725goflnldaiolevwe added. Ato 
thereacUon was poutBd Into 50 mLrfwater and extracted 

TS^ITJ^S'*'* 3 X 20 mL of 10% dtric add, 1 X 20 niL of water. 3 X 10 mL of saturated aqS 
eolubon cfN^po,. and 20 mL of twin . After drying (Na280«), ttie edventwas removed and the resufSg 
J^^"" "IS^ If.""- 1. * «rfatedal acetic acid, and 2 mL of water. The mbdum^ 

"*» 50 mL of water and extracted wWi 3 x 20 mL of ether. 7^e oomblned ooZ 
e:*aclswerB washed wlth2x 20 mL of water, brine, dried (Na2S04). and the solvent removed. Purlficafion by 
medium pressure chromatography over silica gel. eluting with MbOHWJHQs gave 0.60 g of the product as a 
white glassy solid. i-ww-woao 

Step I : Resolution of 1-Amino-2-hydroxyindan 

From the known racemic 1-arrtno-2hydroxyindan, the resolufion was carried out as described for the 3- 

ftom saponification of the higher Rr diastereomer was shown lohavean«)of-S8»(e-1.0 CHas) The (1^ 
2S)-1.afnino.2-hydroxylndan resulting from saponification of the lower Rf diastereomer was fbund to have an 
ao of ♦62* (c = 1.0. CHCI3). 

Step J ; Preparation of 

The produd from step H 0.12 g, was dissdved In 2 ml diy DM^ 
no.2(R)-hydroxyindBne. (Step I) 25 mg of 1-hydroxybenzotriazde hydrate and 70 mg of dlmeihyl^3-dbneihyl 
«nlnopropyl)carbodi»nide hydrochloride. Triethylamlne was added to the stined solution untii the pH was 8 5 
^2 inL).Ater stirring for concantrated ID dryness under reduced pressu^ 

mL of chforeform and woilted with 1 x SO mL of 1 0% cHric add, 1 x 50 mL HaO. 1 x 50 mL saTd NaHCOs. dried 
over MgSO« and concentrated to dryness. The residue was dissdved in 1 mL of teliahyd^ 
2 mL of 1 M tetrabutylammonium fluoride In THF. After stfrrfng overnight at room tempeiature the reaction mixt- 
urewas diluted with 1 0 mL of 10% dtric add and the white precqiilate cdleded by finration. The piodud was 
purified by low pressure chromatography on srica gd eluUng wlh2%melhano!«»l2a2 to give 85 moof product 
which was essenfidly homogeneous by TLC (3% methanoUCH2C|?). 

Step K : Preparation of 

ySi!Shel!^i!!tidr '^^ 

n . •''Stop J, 85 mg was dissolved in 10 mL of melhand and 10 mL of THF, and Id it was added 

0.10 g of 10% palladium on carbon. The mixture was stirred under an atmosphere of hydrogen (br 48 houis at 
room temperahire. then fDterad and concentrated todryness. The residue was dissolved In lOmLof hot elhand 
and 20 mL water was added. On coding the white sdid pradpitate was cdleded and dried under vacuum over 
P2O5. The yield was 72 mg (98% yield) of pure produd : mp 21 8 .219»C (effervesces, sinters at 215) elemental 
analysis. Calc'd for C3»H4oN206 : (560.696) : 

C. 70.69 ;H, 7.19 ;N. 5.00. 
found: C 70.62 :H, 7.39 :N. 4.79. 

StepL : Preparalionof 

N-(ds-2(R)4iydn>xy-1(S)-lndanviV- 5(SH1.1-dimethylethoxycarbonvte^ 

(4-morphoiir^ethoay)phenynmBthyflhexanamide * w« t 

A sBnad mixture of Step K produd. N-<2(RHiydrQxy-1 (SHndanyl>^SH1.1-dhiethyle«hoxycarbonyOaml- 
noH(S)^tydroxy^enyl-2(RH4-hydroxyphenylmethyO hexanamide (0.50 g, 0.9 mmol). anhydrous cesium 
carbonate (1.0 g. 3 mmd) and N-(2-chloroethyi) morphdine^ firee base (^5 g. ITmmole) in 100 mL of anhydr- 
ous dioxane was heated to 80X (btlamal temperature) for 3 hrs. After coding to leom temperature the mixture 
was diluted with chloroform (50 mL) filtered, ooncenlrated to dryness under reduced pressure, and th residu 
Wturated with 50 ml of anhydrous ether and 10 mL of ethyl acetate. The white adid produd was oonected and 
dried undervaeuum over PaOs. The yidd was 0.54 g (89%) of pure pradud : mp 19S -7^. demental analysis. 
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Calb'cL for C3H51M3O : C3H51N3O : (673.856) : 

C, 69.52 H, 7.63 ;N. 6.23; 
F=ound : C, 69.19 H, 7.45 ; 6.15. 

maieala hydrate : 
mp 112-113*^ de& elemental andyste. 
CalCd. for Cd^HsiKbOr. C4H4O4.H2O : (807.946) : 

C. 63.92 H, 7.11 ;N. 5.20; 
Found : C, 64.23 H, 6.94 ; N* 5.10. 

EXAMPLE 2 

Pfepaiation of N^(d8)-2(R)-hydfaxy>1(S)-indanyn 

■S(S)42.hydiioxyethoxycaftoonyiyamino]-4(^ 

methyOhexanamlde. 

Step A : PrepafBtten of ^2^<(1^VH^^met^vlethyl^1,1Hilphe^^siy^Q)cy)^thoxyh^ 

To a solution of [2-<(1M'-<l!me<hylethyH, 1^lphenyislyloxy>efhanol (544 mg) and Nnnethyl morphoRne 
(202 mg) in 30 mi of CH2a2 was added 403 mg of p^ttrophenyfj chlorofomiata. After.l 8 hours at room tem- 
perature, the reaction was shaken wfth 30 irt of 10% cftrte acid and the otganic layer was dried. IDtered and 
ooncentrated to an oH Hexane was added to predpitate p-nltrophenol and the filtrate was evaporated to give 
the product which was contaminated with about 30% of starting alcohol. This was used as is. 

Step B : Preparation d 

NK(c!s)-2(R)4 iydroxy-1(S)indanyl)-5(S>-P-((1%V^&nethylet^ 
(S)-hydrQxy^henyk2-<RH(4-(2^4Hnoiphonnyl)ethoxy)phenyl^^ 

Toasohjtfon of 95 mg <rf^H{c»s)-2(R)4Iydroxy-1(S}-hdanyl)-5(S)^((1^ 
4(SHiy(froxy^phenyl-2(R)^(4H2-(4Hnorphollyf in 6 ml of methylene 

chloride at 0^ was added 2 ml trifiuoroacetic acid. After 3 hours the reaction was evaporated to dryness 
and the crude residue dlssohred In 3 ml of DMF and 0.2 ml of trl^hylamtoe. A solution of 1 50 mg of the compound 
from step A in 2 ml of DMF was added and the reaction stined at room temperature for 1 8 hr after which time 
it was concentrated to coyness and purified (2 mm SJOa prep plate, 7% MeOHyCHOa) to afford 73 mg of pure 
product 

Step C : Preparation of N^((cb)^2(RH^ydroxy-1(SHndany^>■S(S)^^ 
aminoH(S>>hydroxy-6-phenyl-2(R>4(4-{2-<4-morphotinyl)ethoxy)p 

The pniduct from Step B at)Ove was dissolved In 4 ml of THF and 1 ml of a 1 M soluUon of telrabutylam- 
monlum flouifde was added. After 2 hours at room tmnp., the reaction was diuted v«th 15 mi of saturated 
NaHCOa, extracted with ethyl acetate followed by methylene chloride and the organics were combined, dried 
filtered and ooncentrated to a yellow solid. The residue was chromatographed (2 mm SiQ2 prep plate, 5% 
MeOhVammonta satd CHas) to affonl 42 mg of product 
Analysis : Calcd for C37H47N3Oa-0.5 H2O 

C, 68.24. H. 7,21, N, 6.28. 
Found C, 66.17, H, 6.93, N. 6.16. mps 195-1 97X. 

EXAMPLE 3 

Preparation of N-<{ds)-3(S)-hydirmyu4(S)>benzopyranyl)-N'^S)4(1,1^ 

arninoH(SH! ydroxy^4>^2-(4Hnort)hoi}nvl)etho^^ phenyt)2(R)^3'-ph nyiprop>y-en-1-yl)-hexanamlde. 
Step A : Preparation of 

(5S,VS)^^< arboethoxy■5-^1((1^1^^imethylethoxycalbonyl)amtoo-2^^ 
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H>-one 



». U!JJ^ (5SJ•S)-3^ltoethoxy^1-((1^1'^i^^e^hyletho)vcarl^ xyphenyl)- 
etlvl)dihydrofuian^^3H>*ne dissolvad in 30 ml of methanol and 70 ml of ethyl acetate was added 3 5 g of 
10% Pd«5. The reaction was first flushed with N2 Mowed by H2 {baHoon, 1 aim) and stlned at room teiiipara- 
hire. AfterlShours the /oactlonwaefIuehedwithN2,filt.i«i through ceiaeai^ 

to give a foam. The crude product was dissolved in 75 ml of methylene cHoride and 1.25 g of Welhylamine 
«?J'?P„!f !^** anhydride were added. After 3 days at room tempersture. the reaction waa waahed with 
50 ml of 10% dlric acid solution, water, dried, filtered and concentrated to givs an oil. The cnide compound 
was chromatographed (SIO2. 30% EtOAcAlexane) to give Z4 g of acetate. 

Step B ; Preparation cf (3S. 5S. 

to 132 mg of ol free sodium hydride in 100 ml of THF at 0% was added 24 g of (5S,1'S)-3-caiboethoxy^ 
5-(1K(1^1'<llmethyletho;qrcarl)ony^)anlin<>.2-(44ce^«wyphBny(^e^hyl)^^ In 25 ml of THF 

After stmlng for 1 hour, solid dnnamoyl tmmide (1.09 g) was added In one portion and the reaction was wanned 
to room temperature. After 2 hr. the reaction was dButed wffli 20 ml of a 1 M Hhlum hydroxy 
ovemlghL After 18 hr the reaction was concentrated to dryness, diuted with 150 ml of water, made addle with 
an excess of 10% ettrfo add solution, washed with ether whidi was dried. fiHared and concentrated to a foam. 

The fbam was dissolved in 200 ml of tduene and heated at 120^;. Allar 1 8 hoi*, the reaction was evapora^ 
to dryness and chrematographed on SKfe (40% EtOAc/Hexane) to aflM 0.45 g of pure product along with 0 65 
g of the oppostte 3(R) (Sastareomef. 

Step C : Proration of 

(3S.5S.1^S>^'.pheny^prop.2'■<n-1■yiVS<1-((1^1'^i methy^ethoxvcarl)ony0a^^ 
oxy)phen>d>-ethyl)dihydrofuraiv2-(3H>one. ^ — 

To 370 mg of (^S,5S,1^S)-3^<y■pheny^pro^>^y^en^1-yO-SK1^r.dimethylethoxyca l t>ony^) amlno-2-(44iyd- 
roxyphenirf)-ethyl)daiydrofuran-2-(3H)-onein 100 ml of acetone was added 442 mg of potassium cartwnate. 
300 mg of 2-chloroethyl morphdine and 100 mg of sodium iodide. The reaction was heated at60<>C for 4 days 
after which time it was coded, filtered and the fDlrete concentrated to dryness. Tha residue was dissdved In 
100 ml of water and washed with ethyl acetate which was dried, fatered and concentrated to gKe a foam The 
residue was chromatogrephad on SKDj (10%NelQ/CHCb) to affonl 250 mg of pure product 

Step D : Preparation of 

N'K1.1-dimethylethoxvearl)onvlV S(S)-amlno-»(SH1\r-dlmethvlethYl-1.l.d1methv<8flvlo^ 
inyt)ethoxy)phBnyt)-2(RH3'phenylprot>-2-en-1-yl)-hexanolda(5r '"^ c_-£_tc__i-_j_j 

To a solution of 250 mg of (3S.5S.1'S)-»-(3'-phenyiprop.2'-en-1-yl).5-(1-((1M'-dimeBiyl ethoxycar- 
bonyl)amino-2-(4-(2^4-morphdinyl)elhoxy)phenyl)ethyl)diiydrofuran-2-{3HH»ie In 3 mi of DME was added 
0.7 ml of a 1M solution of lahium hydroxide. After 2 houre at room temperature, the raacUon was ooncentrated 
to dryn^ and diuted with ssturstsd 8mmo.-Ai.T, chlorfde soiulion. This was washed with ethyl acetate which 
was dried, filtered and concentrated to afford an d. 

The above ol was dissdved in15 ml of DMF and 306 mg of Mdazoie and 340 mg oft-bu^dtmethytsllyl 
chloride were added. After 2 days at room temperature, the reaction was concentrated to dryness and diuted 
with said. NH4CI sdution. The aqueous layer was washed with ethyl acetate, and the oiganie layer was dried, 
filtered and concentrated. The residue was chrematographed (SIO2, 10% MeOH/CHCta) to ghre 250 ma of pro- 
ductasafoam. • 

Step E : Preparation of 

N-((ciB>3(SHiydroxy^(S)-l)en2 opyranyl>-N'.5(SH(1.1-dimethvlethoxycarl)onyl^^ 
hy|.1.1^rimethylsiMoxyW4-<2-( 4Hnorphdlnyl)eftoxy)phenyl)aRH^ 

henyl)2(RH^^)he^ylproa^2^«^■1lvt)^axanam^de. f^^^ r — 2X WL. 

To a solution of 95 mg of N41.lHlimethylelhoxycBrbonyI>«(^«nln<>4(SH1'.1'-dlmethy!ethy|.1,1. 
dimethylsiyloxy)*(M2K4Hnorphdinylethoxy)phenyl)-2(RH3'^)henylpro(>a'en-1.yl^ in 5 n4 of 
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DMF at 0«C was added 29 mg of 1-«thy|.3-(3^1methylamlnopropyl)cart)odiImide hydrochloffde, 20 mg of hyd- 
roxybenztriazd hydrate and 30 mg of 3(S)-hydroxy-4(S)-amino-benzopyran, The pH of the solution was adjus- 
ted to 8.5 with trfethytamlne and the reaction stirred at room temperatufB. After 36 hours, the reaction was 
concentrated to dryness and the residue diluted with 40 ml of water. The aqueous layer was washed with ethyl 
acetate which was then drfed, filtered and concentrated to an oil which was chromatographed on a 2 mm preo 
plate (50/50 EtOAc/Hexane) to a^vd 74 mg of product 

Step F : Preparation of 

hM(cisV3(SV hydraxy^S)-ben2opyranyl)-N*-5(8H(1.1-^ 

4Hnrorpholinyl)ethQxy)phenyt>-2(RH3H)henvtpfDp-2-en-yt>4i ' ^ ^ 

The product from Step £ (KK(cis)-3(S)-hydroxy-4(S>.benzopyranyl>.N'^(SK((1,l^fmethylet^^ 
t)onyl)amino>4(SH1\1'-dimethylettiyl-1,1^imethyl8a^ 

henylprop-2'en.l-yO-hexanamlde, 75 mg) was dissolved inSmlofmFandlmlofalM sohjtion of tet- 
ralHJtylammonrum f uoride waa added. After 1 8 hours at room temperature, the reaction was diluted witti water 
which was washed wtth ethyl acetate. The organic layer was dried, ffltered and concentrated to a crude soiU 
which was chromatographed (StQ2. 2 mm prep plate. 10%MeOH/CHCt3)toafrord32mgof product A maleate 
salt was made in the usual mannw. 

mp 168 - 170«C. Analysis : calcd. for CiiH53N308.CiH404 <d31.d6) 

C. 64.96 H, 6.91 N, 5.05 
Found : 0,64,99, H, 6,94, N. 4.91. 

EXAMPLE 4 

The preparation of 

hK2-t)enzhiidazolylmethyiW -^(SH(1J-dfcnet^ 

ethQxy)phenylV2(RHyphenylprop-yen>1-ylVhaxanoyl isoleucyl ^ 

Step A : The preparation of rH2>t)enzimlda2oMmethylW-6(SH(1.1-dfmethylethQxyc^ 

As in ttM same manner as descrtt)ed for Example 3, Step E, 115 mg of l^-<1.1^frnelhylethoxycarbonyl)- 
5(S).a^rllno4{SH1^1'-d■metf^ylethyl-1,1^lmethylsBy^ 

enylprop-a-en-l-yO-haxenoic add was coupled with N-(2.*enzimada20lytmethyl>teoleiJcyl amide to affcrt 82 
mg of pure product (SiQ2, 10% MeOH/CHa3} as a foam. 

Step B : The preparation of 

N-(2-ben2fcnid azolytmethyl)^-5(SHM.1-dintethylethoxycy 
l)ethoxy)phenyl)-2(RH3-phenylprofi-2-en-1-yt-hexanoyl isoleucyl amide! 

To 82 mg of ttie product of Step A in 4 ml of THF was added a 1M soln of tetralwtylammonium fluoride in 
THF, After 18 hr at room temperature, ttie reaction was dButed with 20 ml satd. NaHCOs sdn. and washed 
with ethyl acetate. The organic layer was dried, filtered and concentrated to afford an on which was 
chromatographed (SIO2, 2 mm prep plate, 10% MeOH/NHs satd CHOa) to afford 55 mg of product A maleate 
salt was generated In e^yl acetate/ether to give 48 mg of a white solid, mp 105-1 10*C. Anal. CakxJ. for 
C46He2N6Or.C4H4O4.2H2O (963.15) 

C, 62.35 H, 7.33 N, &73 . 
Found : C. 62.20 H, 7.09 N, 8.44 

EXAMPLE 5 

The preparation of 

N-(2-benzlmlda20iyln>ethyQ-N'- 5(SH(1.1-dimethyt thoxycarbonvl)aminoH(S)-hydro)cy-6-phen yi-2(RH(4^2-(4 
-morpholinylVethoxyH)henyl)lhexanoyl isoieucyl ^ij^ ^ ^ ^ 
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Step A : PreparaMon of 

dissolved in 10 ml of methanol and 20 ml of ethyl acetate was added 200 ma of 
1 0% W/C The reaction was first flushed with N2 feUowed bf Hz (baBoon. 1 atm) and stilted at room tempen. 
togivt^f^" ceJite and the flHrate evapoiatad to dryness 

Step B : Preparation of 

^ ^ °fi^'5S.1'S)-3K(4.hydrQxyphenyO «»»ftyl WH(1'^meaiylethoxycart)otiyOamlno)).2-(phe. 
ivO-ethyOdlhydroliiran-2-(3H>one in 60 ml of acetone and 20 ml of DIME was added 600 mg of potasslumcar- 
bonate, 500 mg of 2-chloraethyl morpholine and 130 mg of sodium iodide. The reaction was heated at 80^ 
for 18 hour after which dme it was cooled, filtered and the filtrate concentrated to dryness. The residue was 
dteMlved in 100 ml or satd. NH4a sdn. and washed with ethyl acetate which was dried, fitterad and coneen- 
^uJLSs!l^^'J^!!J^^!!^ *~ chnomatographed on SIO2 (4: 1 EtOAcfttewne fbBowed i^y 
s%MeOH/CHCl3) to afford 420 mg of pure product as a 3 : 1 ratio of 3(S) to 3(R) epimefs. 

Step C : Preparation of 

N'^^(1.1^hnethylethoxycerfaonv^VS(SValntno^(SH1^ 1^■dimethvte 

2-4-morphollnvl)elhoxy>phenv<^methvlHiexanoie add ^ — ^^'^ 

To a solution of 420 mg of (3S.5S.1'S)^(4K2-(4^norphonnyIethoxy)phenyOmethylVSK1-{{1'.1'- 
dimethyIethQ)tycart>onyOainino-2i)henyl)ethyl)-dIhydroftirBn.2K3H lilO ml of DIUIE %vas added 3 ml of a 
1M solution of lithium hydroxide. After 2 houre at room temperature, the reaction was concentrated to dry^ 
and diluted with sahjrated reaction was concentrated to dryness and dnuied with saturated ammonium chloride 

solution. Tliis was washed w» ethyl acetate which was dried, fitered and concentrated to affaid an on 

The al>ove oB was dissolved in 20 ml of DMF and 836 mg of imidazole and 900 irig of Mju^dimethytell^ 
chlonde were added. After 4 days at room temperature, lite reaction was eoncai«ated to dryness and diuted 
with satd. NH4CI solution. The aqueous layerwas washed with ethyl acetete. and the organic layer was dried, 
filt»ed and concentrated. The residue was ehrematogrephed (SiOa, 10% »*eOWCHCW to give 420 mg of pro- 
duct as a foam. • -o r 

Step D ; The preparation of N^2-t)enzimida20lylmethyt)-N'-S(SH(1.1-dlmsthylethQxy 

carbonyi)^lnol^SH1^1'Hfimethylethyl-1.1^ii methylsayoxv)-6^>heny|.2(RH(4-f^^ 

anyl)]hexanoyl isoteucyi amide. 

As in the same manner as descnlied for Example 3. Step E. 160 mg of N'-{1.1-dimethylethoxycart>onyl)- 
5(S).arnino-4(SH 1 ^ 1 '-dimethytothyi-l .1 -dimethylaayloxy>6-phenyi.2(RH(4-G^;4^n^ 
)meihyijhexanoic add was coupled w»h N-(2-t>enzim8dazotyimethyl)HSoteu(^ amtde to affort'lOB n^of pure 
product after chromatography (SiOa 10% MeOK/ammonia satd. CHCb) as a foam. The IH NIMR bidicates that 
the product is a 4 : 1 mixture of 2(Ry2(S) epimers. 

Step E : The preparation of ^M2^ benzimlda2Dlyll^wthvl)■N'■5fSWf1.1■dlmell^vlethoxvcarbonvn 
aminoH(S)hyd^a)^y■6^>heny^.2f RH(4-<2.(4^no^>hollnvlethoxv)Dhenv^)^hexanovl isoteucvi amide. 

To 190 mg of N2-t)enzlrnidaMlylmethyl)-hJ'^SH(1.lKllmethy)ethoxycaibonyl)aminoH<SH 
thylethyl-1.lKJiinethyl8ilyo3y)*phenyl.2(RH(4-(2K4-morpholinytethOKy)phanyl)^ Isoteucyi amide h 
4 ml of THF was acUed a 1 M solution of telrabutytammonium fluoride vi THF. After 1 8 hr at room temperature, 
the raacb'on was dfluted with 20 ml of satd. NaHCOj solulion. and washed wBh ethyl acetate. The orgaiie layer 
was drted. filtered and concentrated to alfard ISO mg of an ol which was chramatographed ^iOa. 2 mm prep 
plate. 10% MeOHmHasatd CHa«) to afford 120 mg of a product which was stU a mixtere. Tha compound was 
rechramatographed on reverse phase HPLC (porasB, ubonda, 95/5 1% TFAAvatar : CHs^-OS/S CHsCN : 1% 
TFA/Water. 22 mln gradient, 15 mlAnin) and the Crsdl ns containing the product were lyophelized to afford 44 
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mg of a bis-TFA salt mp 119-1220C, Anal, Calod. for C44H6iN6Or^CF3C00H MW = 1014.032. 

C 62.35 H» 7.33 N,a73 
Found: C, 62^0 H, 7.09 N, 8.44 

EXAMPLES 

Preparation of 

N-(2(RHtydm)cy-1(S)-lndanyt)-S(SH(1.1-dh>etM 

mofpholinyOethQ>cy)phenytlmefcyl heocanamide ' ^ ^ ^ n^S^^**- 

StepA r Prepar^nof 

(3R.5S,1>3K3-bergylaxyphenytmethylW1 ^<1,lK^^ 

n"2'^3H)-one — 

Under an argon atmosphere 0.565 g of a 60% dispereion of sodium hydride In mineral oil (14.0 mmd of 
NaH) was washed twice with hexane to remove the ofl. The remaining grey powder was suspended In 50 mL 
of freshly distilled THF and to this stirred suspension was added a solution oontaining 3,45 g (9.1 mmol) of 
(5S,rS)-3Kart)oethaxy-5^1-((1,1-dimethylethaxycafbonyl)^^ 

(product of Example 1 . Step E) dissolved In 75 mL of dry THF. After 30 minutes at room temperature the sus- 
pension was heated to 50* and 3.2 g (11.5 mmoQ of 3-benzyloxyt>enzyl tHomide was added over 2 minutes. 
Afler2houra at 50» the aohrtion was cooled fri an Ice bath and treated with 75 mL of a 1.0 NlfthJumhytfroxWe 
solutf on. The remiting solution was sSrred at room temperature for 4 hours, after which time the THF was evapo- 
rated in vacuo. Tlie residue was taicen up In 300 mL of water and extracted with 2 x 75 mL of EtOAc 1 x 75 
mL of ether. The alkaline aqueot^ phase was chlled In an Ice t>ath and acidified to pH 4 wUh 10% citric add 
The acidic suspension was then extractad wSh 3 x 100 mL of EtOAc and the combined acidic organiclayers 
were washed with water, brine, and dried ofver MgS04. Removal of ffie solvent in vacuo an oU which was 
dlaadved in 400 mL of toluene. This solution was stirred at reflux under argon for 18 hours, after which the 
toluene was removed under reduced pressure. The ofl which remained was purged by flash dvomatography 
on sDica gel, eluting with 20% EtOAc In hexane. TTie first fractions oontolned 13 g of the pure 3(RHactone 
Continued elulion provided 1.1 g of a mixture of 3(R)- and 3(SH&ctones, followed by 0.8 g of pure 3{SHsctone. 

Step B : Preparattan of 

NM1J-DnniethyiethaxycartK >ny05(8)-amlno4(SH1\1'Kiimet^^ 

enzyfoxyphenylmethyPhexanrtc add. — — ^ — ^ ^ — 

The product of Step A (1 ^8 g. ^56 mmol) was dissolved In 35 mL of dioxane and stirod at room tempera- 
ture under argon ; 18 mL of 1 .0 N lithkjm hydroxide was added and the resulting solution was stirred for 4 hours. 
The organic solvent was removed under pressure and the residue was treated with 250 mL of water and lOOmL 
of EtOAc This mixtore was stin^ In an ice bath as 10% citrfcacid was added to a pH of 4.0, after which the 
layere were separated and the aqueous phase was extracted with 2 x 100 mL of ether. The combined organic 
layers were washed with brine, dried over Na2S04, and concentrated in vacuo to a glass. This material was 
dissolved in 12 mL of dry DMF, the sdution treated with Z45 g (36.0 mmol) of imidazole, followed by 2.70 g 
(1 7.9 mmol) of tart-butyl dlmethyls8yl chtoride and the reaction mbrture was stvred overnight at 25*" under argon. 
The reaction was quenched liy the addition of 14 mL of methanol ; after stirring at 25» for 3 hr the solution was 
concentrated to dryness in vacuo. The residue was treated with 100 ntL of Ice water and addified with 10% 
aqueous dtric acid to pH 4. The mbrture was then extracted wfth 3 x 75 mL ether and the combined ethers were 
washed successively with water and brine. Upon drying (NaiSCU). the advent was removed under reduced 
pressure to leave 1,5 g <rfa foam which was purged by flash chromatography : elution with 15% EtOAc in CHOz 
unti the product began to appear, then with 100% EtOA& Thus was obtained 1.14 g of pure N'-(1,1- 
dlmethylethoxycarboriyl)-5(S)-amlno^S)-(1 M '-dlmethylethy*-1 .1^Mnethylsflyloxy)-8.phenyl-2(R)-(3-benzyi 
Qxyphenylmethyi)hexandc add. 

Step C : Preparatton of 

hK2(RHiydrQxy-1(S)-indanynS)^1,1-dimethvt ethoxycart)onviamino^^ 

enylmethyi)hexanamide. . — * 



The produd from Step B, 600 mg (0.95 mmd), was dissdved In 7 mL dry DMF and to the solution vrere 
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added 213 mg of 1(S>-amino-2(R)-hydmxyindane. 135 mg of l-hydnnybenzotrtazde hydrate and 192 mg of 
^-^^*^^''*^°V^y^^«bodnmU6 hydrochlorid . Tristhylanlne was added lo the stiirad soltJtion 
untB the pH was 8^. After stnrirjg under argon at 25» for 18 hours the solution was concentrated to dnmess 
under reduced pressure and the residu was dis$o^ d In EtOAc. THe EtOAo solution was washed with 10% 
cltncacld. water.safd NaHCOa. brine, and dried (Na2S04) : evaporation ofihesolventleft an oOy residue (690 
mg). Flash chrematography of this ofl on silica gel. ehiting with 15% EtOAc in hexane. affbided 1 16 mo of a 
compound resulting Ittm raeemization at the carbon during the coupling reacCon: the 2(SWWiyd. 
foxyphenyiraethyl Isomer. Continuing the elution with 30% EtOAc m hexane gave 466 mg of the desired 2(R. 
jteomer. TWs latter compound was dissolved in4mLofdiyTHFandtolhe sehition was added 2.0 mL of l M 
tetrabutylammonium fluoride In THF. After stinring ovenight at nxwilempeialuni the leadkm mixture was con- 
centrated to dryness and the residue was diluted with a smaU amount of cnished ice and 10 mL of 10% citric 
aoiThe product, a white solid, was collected by suction filtration and washed with odd water. The yield of 
N-(2(RHiydroxy-1(S)^ndanyl).5(SH1.1-dimethylethoxycarbonylamlno-4(SHiyd 
Ioxypheny<m^yl)hexanamidewas450mg. ^ j ^ r\ 

Step D ; Preparation of 

The product ftom step C (450 mg) was dissolved in 50 mL each of methand and ElOAc and to this 80^^ 
«as added 130 mg of 10% paladbim on cariMn. The mixlura was stirmd under an atmosphere of hydrogen 
for 24 houra at room temperature, filtered and concentrated to dryness In vacuo, leaving 320 mg of the product 

as a white sofid. An analytical sample was recrystaBlzed from acetonitrile. 
CalcTd for C33H40N2Oe (560.70) : 

C. 70.69 :H. 7.19 :N.S.0O; 
Found : C. 70.46 : H. 7.16 ; N, 5.02. 

Step E ; Preparaten of 

NHgR)-hYdroxY^1(S)^danylHSH(1.1-dlmethvlethox ycart)onyr)aminoa4(S).hydroxv^ 
orpholinynethoxvtohenvl¥nethvthexanainide r r' yi-^i%rH-^^i»m 

A mixture of the product ftom Step 0 (193 mg. 0 J4 mmoQ. 1.42 g (9.6 nrmol) of 4<2-chloroethylVmor. 
phdine. and 1.1 1 g (3.4 mmoQ of cesium carbonate in 60 mL of dry 1.44llaxane was stkied under an atmos- 
phere of argon at 80« for 90 minutes. The mixture was cooled to room temperature, filtered, and the fDtretB 
concentrated to dryness in vacuo. TT» siidcy sofid which remained was Mlutaled in 3 drope each ofacetonilrile 
and ethyl ether. Filtration of the suspension afforded 116 r« of the title compound as a white solid, mp 176 • 
180" dec 

Calc'd for C3tHsiN307.0.75H20 (687.37) : 

a 68,14 ;H, 7.70 ;N. 6.11; 
Found : C, 68^1 ; H, 7.58 ; N, 6.00. 



Preparation of 



hH(1R,2S.3S)-1.2-DihydrDxy^ ndanyl)-N^1.lKihnethylethoxy^^ 

(RH3^2-{4-morphdinyl)^oxy)imenvlmethvl)hexanam^^^ ^ ^—^ — ^ 

Step A : (1RS^,3RS)3-Amino-1-bromo-2-hydrDxytndan cydic cafbamata 

A mixture of ^5 g (14.3 mmol) the known 1-amino.2-ftydraxylndan cydIc cart>amate, g (16.3 mmd) 
of N-bromosucdnlmlde, and 100 mL of CCU was heated at reflux fbr 3 houre. After coding* the mixture was 
diluted wWi 100 mL of CHCb and washed with 10% Na2SQ5. The aqueoue (ayer was extmcted wfth CHCb, 
andth comtHrwdoiBanlclayera were washed wtftlO%Na2S(>a, dried ow 
at reduced pressure to give an ofl wh Idi was chronratographed on 250 g of fine 
to atford 950 mg (26%) of the Step A product as a odoriess sdtd. 
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Step B : (1RS^R,3SR)1-Acetaj(y-3^mino-2>hydmyfn<lancydic carbarote 

A sohjtton of 950 mg (3,7 mmol) of 1-Bromo-2-hydroxy-3-flrrtnoindaii cydic carbamate (Step A product) 
and 1.9 g (aS mmol) of Jetra-n-butylammonium acetate in 50 mL of DMF was heated at 80»C under N2 for 6 
hours. The sohrents were removed at reduced pressure and the residue was paitftfoned twtween CHQs and 
water. The aqueous layer was extracted twice with CHCI3 and the combined organic layers were washed with 
water, dried over NaaSCXi and the sohmnts removed to give an oV which was chromatographed on 125 g fine 
Si02 using EtOAo^exanes to afford 372 mg (43%) of Step B product as a colorless solid : mp 131-133«c Anal - 
CalCd tbr : C^JHuHO^ C. 61.80 ; H, 4.75 ; K 8,01, ' 
Found : C, 62,12 ; H, 4,73 : N, 5,96. 

Step C : (H^>2SR.3SR)SAmino>1,2-<ilhydroxyindan 

To a stirred aolution of 180 mg (0.77 mmol) <rf 1-acetoxy.2-hydroxy^minoindan cydic carbamate (Step 
B product) In 12mLofEtOHvi«s added a solution of 705 mg (17,6 mmol)0f NaOH In 5 mLof H2O. This mixture 
was heated atrefluxfbr3 hours, the solvents removed at reduced pressure, and the residue partitioned t>etween 
brine and CHCb, and the combined organic lasers were dried over NaaSO*. The sohrents were removed to 
gh^e 60 mg (47%) of Step C product as a sdid. 

Step D ; (ia2S.3S)'N-1,2-dlhydraxy^indanyl)^-phenyialanine amide 

To a stirred solutron of 422 mg (Z66 mmd) of 1.2-dlhydrxwy-3-aminolndan (Step C product). 746 mg (2.81 
mmol) of Boo4.-Phenylalanine, 539mg (2,81 mnr»0 of EDC, and 380 mg (2,81 mrrxjl) of l-hydroxybenzotriazole 
hydrate In 10 mL of DMF under N2 was added 783 pL (&62 mmoO of EtsN. After stimng ovem^ht at room lem- 
perature, the solvents were removed at reduced pressure, and the residue was partitioned between CHOz and 
1,0 M citric add. The aqueous layer was extracted with CHOs and the combined organic layers were washed 
with two portions of Na2CQ3 and dried over NaaS04- The solvents were removed at reduced pressure and the 
residue was dissolved In 14 mL of CH2CI2 and treated with 7 mL of TFA under N2 fbr 0,5 hows. The soh/ents 
were removed at reduced pressure, and the residue was partitbned between 2% Ha and ether. The aqueous 
layer was basiffed with 40% NaOH, extracted with three portions <rf CHCI3. dried over NaaS04 and 
chromatographed on 23 g fine 8102 using 223 mg (56%) of Step 0 product as a odoriess soTtd. 

Step E : (1R.2S.3S>^Amino-1,2-dihydroxyindan 

To a solution of 215 ii^g (0.69 mmol) of N-(1 2-dlhydroxy-3^ndanyl) L-phenyfalanine amide (Step D product) 
ln10mLofEtOHwa8addedasoluttonof84rng(2.1n™moi)ofNaOHIn4mLofH20.Themi^ was heated 
at reflux for 6 hours. The sohrents removed at reduced pressure, and the residue trftureted with 8 mL of CHCI3. 
The triturate was applied to a column of 4 g of fine Sf02 using 88 : 12 : 1^ CHa3-CH30H-NH40H at the eluenl 
to give 104 mg (91%) of Step E product as a colorless solid. 

Step F : Preparation of 

^H2(R),3(R)-dihyd^oxy^1( S)Hndanyl-5(S)^1J^imethytethoxycart)o^vlami noMfSVhvdro^ 
ydfoxyphenylmethyphexanamider ^ ^ — ^ ^ — 

Employing the procedure substantiatiy as described In Example 6. Steps C and D, but 8ut>8tituting for the 
1(S>-amino-2(RH)ydroxylndane in Step 0. (1R;2S,3S).3-amlno.1,2-drhydroxyindane there was obtained N- 
(2{R),3(R)-d»iydrQxy-1(8)-indaiiyi-5(S)K1,1-dhnethy^ 

ydroxyphenylmethyOhexanamide as a white sdid, homogeneous by TLC (10% methanol/ chlorofomi), mp 
209*0 dec begins to sinter at 160*C. 

Step Q : Preparation of 

N-(2(S),3(R)-dihydroxyK:is-1fS)- indanyO-5(SH1J-dimethylethoxy^ 

■<3^2-(4^rohoiin^thQxy)pnenyfmethvn hexanamrde hydrate — 

Employing the procedure substantially as d scri^led In Example 1 , Step L but substituting for the N-(2(R)- 
hydraxy-1(S>-lndanyl-S(S)-(1,1-dimethylethoxycarbonylamln H(S)4iydroxy-6-phenyl-2(R)H4-hy(froxyph ny 
lmethy()hexanamlde. ^H2(S),3(RHihydroxy-1(SHnda^yl>^SH1.1-d^me^hy<ethoxycarbo^^ 
hydrQxy-6-phenyl-2(R).(34iydrQxyphenylmethyl) hexanamide (productof Step H), there was obtained the pro- 
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duct, mp 16B-8«C dec. (sirteis at 140^0). EJemental analysis, calc'd. for 
CaftHstNaOrHjO : (707.665); 

C, 6e;20;H, 7.55 ;N, 5.94; 
Found : C, 65.93 ; H, 7.39 ; H, 5.90. 

malaatB hydrate 
mp lOI-d'^C. elemental analysis, 
Calc'd. for C39H5iN308-C4H404 H20 : (823.945) : 

C, 62.68 : H, 6.97 ; N. 5.09 ; 
Found : C, 62.42 ; H, 6.70 : N. 4.72. 

EXAMPLES 

Step A : Preparation of 

hK2(R).3(R>H3ifiydroxy^1(S>-lnd anyl-5(SH1.1-dimethylethoxyca^ 

ydroxyphenytmethyDhexanamide. " ^ ^ ^ 

Employing the procedure substantially as described in Example 1. Steps J and K, but substltu^g for the 
1(S)-amrno.2(R)4iydroxyindane in Step J. {1R,2S.3S)^mlno-1.2-dlhydiDxylndane there was obtained N- 
{2(R).3(R)Klihydroxy-1(S)-lndanyl^(SH1,1-dfmethylelhoxycarbonyia^ 

ydroxyphenyimethyOhexanamideas a white solid, homogeneous by TLC (10% methanot/chloroform) mp 183- 
5-C dec begins to sinter at 180«C. " 

Step B : Preparation of 

NK2(S),3(R)-dihydrox^1(SVin danyl>-5fSM1.1>dtmethylethoxyc^ 

K4-(2H(4-morpholinyltethoxy)phenvlm^^^^ ^ ^ m r"yqn»q^pnenyi z(R) 

Empioying the procedure substantially as described fri Example 1 , Step L but substituting far the ISK2(fn. 
hydroxy-1(S)-indanyl-6(SH1.1-dimethylethoxycaibonylaminoM(S)-hydh^^ 
fmethyl)hexanamlde, N-(2(S).3(RHihydroxy^fe-1(SHndanylV5(SH1.1-dlmeth^ 
hydroxy-6^)henyl-2(R)^44iydroxyphenylmethyi)hexanamlde (produtt of Step H)» there was obtained 
(2(S),3(RHlihydroxy.1(S)-lrKfanyf>^S)K1,lKi!melhyfethoxycarbonyla^ 

(2K4-morpholinyI)ethoxy)phenylmetfiyl)hexanamide, mp 190»C (dec.) elemental analysis. Calc'd for 
C39HS1N3O8 O.4 CHCI3 : (737.586) : 

C, 64.16 ; H, 7.02 ; N, 5.70 ; 
Found : a 64.23 ; H, 7.10 ; N, 6.73. 

maieate hydrate 
mp 1 12-3**C. elemental anafysis. 
CalcU for C38H51N3O8 C4H4O4 H4O : (823.945) : 

C, 62,68 ;H. 6.97;N,5.<»; 
Found : G, 62,53 ; H, 6.65 " N 4.98 

EXAMPLE 9 

Preparation of 

N>(2(R>-hydraxy-1(S)-indanyl)-5(S)-[(1.1-d gnethylethoxycart^ 

ethQxy)phenylmethyf}-2(R)-phenytmethylhexanamide 

Step A : Preparation of 

H-methoxy-N^ethyl-N'-2(S H{1jHlimethytethoxycafbon^^ nyPprpplonamide 

To a stirred solution of N.O-dlmethylhydroxylamine hydrochlonde (15.8 g, 162 moO In 120 mL dry 
methylene cttorWe cooled to 0*C In an iceAfvater bath and under nftiogen was added N-melhylpfperldlne (19.7 
mL, 162 mmoQ such that the temperature of the reaction remained below a^C. The dear solution was stored 
atO^C untfi. needed. 
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T astkredsoluttonof N-Bo(>O-ben2y^Utym8lne(50.0g.135iT^ chloride 
and 200 mL dn^ tdtrahydrofumn cooled to -2C'C in a dry Iceyfeopropanol/Mrater bath and under nitrogen was 
added rapidly N-methylplporidlna (19JmU 162 mnKJl). The aoluttonwM allowed to warm to .12«C and Isobutyl 
cttorolbnnate (21.1 ntU 162 mmol) was added rapidly uch that the tennp rature of the reaction remained be- 
tween -12^ and ^•C. Alter addition was cornplete the reactton was stkr^ 

viourfy prepared sdution of N.OdfrnethyfMraxylamine hydrochlolde and Nknethytpiperfdine In methylene 
chloride was added In one pofttoa The reaction was aWowed to warm to 25*^ where ft ^ 
After cooling to 0-C In an Ice/water bath the reaction was washed with 10% dtric add (2 x 200 mL) and brine 
(1 X 200 mL). dried over anhydrous magnesium suMe, filtered, and concentrated to ghre 60^g tan sdld. Crude 
product was dissoked in ethyl acetate and filtered through a pad of silica gel (230400 mesh, 400 g In a 2 1 
sintered glass ftjnnel). The pad was rinsed with 3 1 ethyl acetate and the fBtrate ¥»fas concentrated to give Step 
A product f4^nethoxy-f4^neth>i-N'-2(SH(1 .lKlimethylethQxycarbonyJ)amlnol-3-(4-benzylQxyphenyl)pro- 
plonamMe (51,8 g, 923% yield} as a white fluffy solid, mp = 107-108'C : elemental analysis, Caicd. for 
CaaHsoNaOs (414,50): 

66,65 :H, 7.30 ;N, 6.76 ; 
Found: C 66.68 ; H. 7.13 ;N, 6.64 :Ialo?» = +5.6*(c» 1.7. methanol). 

Step B : Preparation of h^ 2(SH(1,1-dfmethylethQxyc»bonyl)aminol-3-{4-ben 

To a suspension of lithium aluminum hydride (2.22 g, 58.0 mmd) in 200 mL cfry dtemyl ether cooled to -40^ 
In a dry Ice/Ssopropanot bath and undernitrogen was added dropwise a solution of Step A product N^ethoxy- 
NHT»thyW-2(SH(1.1-dimethylethaqrcarbony^^ (20.5 g, 49.5 

mmol) such that the temperature of the reaction remained between -36»C and -38»C After addition was com- 
plete the reaction was wanfned to 7«C, then cooled to -35^ and quenched by the addition of 40 mL 2.75 M 
potassium bisuHiate. After warming to 25*C and stinring for 1 hour the mbeture was fatsred through a pad of 
Celfte® wfth diethyl ether rinse. The fitrate was washed wfth 1 0% citric acid (3 x 1 00 mg, water (1 x i oo mL), 
dOuted NaHCOa (2 x 100 mL), and brine (1 x 100 mL). <Med over anhydrous magnesium sulfate, faiered, and 
eoncentrated to give Step B product ^^2(SH(1•1d^me^hylethoxycarbonyl)aminol-3-(44)e^^yloxyphenyl) 
pionaldehyde (17.76 g, quantitative yield) as a white solid, np « 98.gg»C, [ajD** = 27.4«» (c « 1.6, methanol). 

StepC 



Thru 



Step J : Preparation of 

N'-d ■1-dimet hytethoxycarfaonylV5(S>-amino^S)-(1M'-dimethylethyt-1 ,1-dlmeth ylsivloxyV6-{4-ben2vioxvDhQ 
nyl)-2(RV<phenylmethyO-hexanoicadd 

Employing the procedure substentiaBy as described in Example 1, Steps A through H but substituting for 
the N-2(S)-I(1 ,1-dimethylethoxycarbonyl)amino]-3-phenyl proplonaldehyde the product of Step B. 1 3.4 g, there 
was produced In sequence, the following : 

StepC 

Thru 



StepE : 

N-3(S)<(1,1-Dinethylethoxycarbonyl)aminoH-<4-benzyfox^ (9.9 g. 74% yield) mp 87- 

6*C elemental analy^ 

Calcd. for QqHztNOs (353467) : 

C, 74.76 ;H. 7.70 ;N, 3.96. 
Found : C, 74.85, H, 7.69 ; N, 3.93. fafc^ = te.23« (c =: 1, methanol). 

StepF: 
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'>a^HV(S).(1\1'Hdimethylemoxycarb6nylamlno.2^44>en^ as an oB (77% yield) 

homogenaoua by thin layer chronriatography (silica gel, 25% ethyl^tata/hexanea). 

StepG : 

(5S,1'S>.3-cart)oethoxy^ 
furan-2K3H)-one (79% yield) as a white solid, mp117"119«C ^r^i^^ 
analysis. CaTc'd for CayHwNOr (483,567) : 

C. 67.06 ;H, 6,88 :N. 2.90. 
Found: C. 86.94 ;K 6,96 ;N,Z91.[alD28»-11.27%(c- 1.81, methanol), 

StepH : 

(5S 1'S)-3^art)oethoxy-3-phenylmcthyl^[1^ 
ethy^ldihydroftjranK3H)^ne, (97% yield) as a dear glass which was essentially homogeneous by UC (50% 
diethyi-etheryhexanes). ^ 

Step I : 

(3R,5S,1'S>^benzylH5KH(1,1-dimethylethoxycarbonyf)am{no).2K4-be 
af>-2^3H)Kme, (38% yield) as a daar glass which was homogeneous by TLC (50% diethyl etherAiexane). The 
latter fractions of the chromatography gave 40% of a mixture of the 3S ami 3R lactones. 

Step J : 

NM1.1-dlmethylethoxycarbonyf>«(S)^no^(SH1 ^1'K^imethy^ethyl-1,1^imethylsiIy!oxy^6-(4^nzylo 
xyphenyf)-2(R)-(phenylmethyl).hexanoic add, 94% yield, as a colorless foam. 

StepK 
Thnj 

Step L : Preparation of 

y2(R)-hydroxy-1(S>-indanvl>- 5(SH(1.1-dtmethvfethoxycaffaon^^ 

R)'(phenylmethyQhexanami<te — * ^ "--^ 

Employing the procedure sutstantiaUy as described in Example 1, Steps J through K, but substituting for 
the N'K1,lKJimethylethoxycafbonyl)-5(S)^mino^S)^1\r-dim«thyiethyW1^ 

2{R)-(4-benryloxyphenyImethyf)hexanoicacid the productof Step J, 0.350 g. thm was produced in sequence, 
the following : 

StepK : 

NK2(R)-hydroxy-1(S)4ndanyl)^S)^1.1^imethyiBthoxycarbonyl)aminoHP^ 
enyi)-2(R)-(phenylmelhyI) hexanamide, 343 mg (96% yield), as a white soOd whteh was essenfiaily homo- 
geneous by TLC (3% methanol/CH2Cl2). 

StepL : 

N-(2(R>.hydroxy-1(S)Hndanyl)-5(S)^1,1-dimethylethoxycarbo^ 
yl)-2{R)-(phenylmethyl) hexanamide, 280 mg (92% yield) of pure product : mp 210-211»C (effonrescent) ate- 
mental analysts, Cdc'd for C33H40N2O6 (560.696) : 

C, 70,69 ;H. 7,19 ;N, 5,00. 
Found: C, 70,62 ; H, 7.39 ; N, 4.79. 

Step M : Preparatton of 
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N-(cls-2(ro-hydroxi^1(SVlnda nyl)-^SW1.1-dlmethyle»hoxveaf^ 

yl)elhoxy)phenvl).aR)-phenvlmrthylhexanamlde r \ i , z-a23_3 — "^""' EL 

Employing th procedure substantially as described in Example 1 , Step L but substituting for the N-(2(R)- 
hydraxy.1(SHndanyJ-5(SH1.1-dimothylethoxycarbon^ 
lmethyl)hexanamkje. ^H2(RH!yd^axy-1(S)^ny^5(S>(1J-dlmothytetho^ 

(4-hydfoxyphenyl>2(R)-phanyIniethy! hexanamide (product of Step L), there was obtained N-(cis.2(R).hyd- 
rQxy-1(S)-Indanyl)^(SH1.1-dln»ttiylethoxycarbonylanfili^ 
nyf)-2(R}-phenylfnethyl hexananMe, mp leo-l'^C (sinlers), elemental analysis. 
CalCd, for CssHsiHaOr-OJZS HjO : (678.36) : 

C, 69.05 :H, 7.85 :N, 6.19; 
Found : C» 69.01 ; H. 7.S9 ; K. 5.91. 

EXAMPLE 10 

Preparation of 

NK2(R)-hydrQxyul(S>^danyf>-5(SH1,1-dimethvlethoxycarbo^ 

H4-hydraxyphenyln:>ethyf)hexanamide — t_zi= — u:^ 

Empteylng the procedure subsfantfaAy as described In Example 1, Steps F through U but substituting for 
the (5S,1S>3-carboethox5^5C1•((1^V-dlmethyfethoxycarbo^yl)amlM^^ 

the product of Example 9, Stap H. 1.80 g. there was obtained tn sequence the fbHowing (Step A through^. 
StepA : 

{5S,18'>-3Harboethoxy-^44)erayloxyphenylmethyl)^ 
nzyloxyphenyl)ethyIHllhydrofi4ran-2-(3HH)ne, 1.17 g (67% yield) as a dear resin essentlaily homogeneous by 
TLC(50%etherniexane8). ^ 

StepB : 

(3R,5S.1'S)-3K4^nzyloxyphenylmethyI)^1-((1,1^ethyi 

yil-dIhydroftjrBf>-2-{3H>K)ne, 0.65 g (65% yield) as a dear resin which was essentjaHy homogeneous by TLC 
(25% ethyl aoetate/hexanes). The latter fractions of the chromatography gave a 30% yieid of the 35 lactone. 

StepC : 

NH1.1-dlmethylethoxycarbonyl)-S(S)^mino^(SH1\1'-dimethylethyi-1.1-dr 
xyphenyl)-2(RH^benzyloxyphenylmethyl)^exanoic add. 0.80 g (quantitative yield) as a ooloriess foam 
essentiaUy homogeneous by TLC (5% methartol/CHCb). 

Step D : 

N-(2(R)4iydfoxy.1(S)-fndanyl)-5(S)-I1J^imethylelhoxycarbonyl)amlnoH(S>-hy^ 
onyl)-2(R)-(4-benryloxyphenylmethyI) hexanamide. 256 mg (95% yield) as a white soiid, essentially homo- 
geneous by TLC (2% methanol/CHTCb). 

StepE : 

hK2(R)-hydnwy-1(SHndanyl)-5(SH1,1-dlmethylethoxycartoonyIami^^^ 
yi)-2(RH4-hydnwyphenyimethyi) hexanamide hydrate, 196 mg (quantitative yield) as a white soiid : mp 203- 
4«C (efTervescents sinters at 185»C), elemental analysis. calCd Ibr C33H40N2Or 0.75 H2O (590.207) : 

C, 67.16 ;H, 6 91 ;N. 4.74. 
Found: C, 66.96 ; H. 6.68 ; N. 4.64. 

StepF: 
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hnyl aJ^q^Ph nyl-2(Fp^4K2-morpholiny,)ettK«y)pheny.methyl Z^nan^f^SS!^\^^ 
mp 164-5-C. elemental analysis. calCd for C45HeaH4O9.0.5 H2O : (81Z023) : soiw . 



C. 66.56:8, 7.82 :N. 6.90; 
Found : C. 68.82 ; H, 7.95 : N. 6.88. 
maleate dtfiydrate 
mp 80-1 <>C. elemental analysis. 
CalCd. for C«HoH«0rC4H«04.2 HjO : (955.121) : 

C. 81.62 :H, 7.38 ;N, 5.87; 
Found : C. 81.93 ; H, 7.06 : N. 5.66. 

EXAMPLE 11 
Preparalion of 



olinyl)ethoxy)plw»iyl-2(R)^4-(2Hnon*olln y Oelh«^^ lH»^namld^e,IZd«te ^ 

^TX^^ sutetenBally as desoribed in Example 1. Steps J thtough L. but subsGtutbis for 

!^ ^1: .t!^*^'""^'"*^^'^ ^ 1(S>«mrn«v.2(R>hydraKyindane in Step J, N-^v v-dl- 

A J;^'^^''^"*^^'2-dihydroxy-mdane. respectively, there was obtained In sequence the following (Steps 



A through C) 
Step A through B 



yphenyl)-2(PH4^ydroxyphenylmrthyO hexanamlde. TLC (10% melhanol/chlorofami)?^^ iSS^deTele. 
mental analysis. CalCd. for C3sH4oN20«: (592.695): wow,, we- 

C, 66.88 ;H, 6.80 :N, 4.73: 
Found: C. 66.83 : H. 6.76 ; N. 4.84. 

StepC: 

NK2(R).3(R>^jihydn)xy-1(SHndanyl)-5(SM1.1-dimethylethoxycaft»nylamlM 
-morpho»nyl)ethoxy)phenyl-2(RHM2-*non)holinyl)em^ 
(sinters at 100^). elemental analysts. 
Caltfd. forC4sHB2KiOioC4H404-2.5 HjO : (980.13) : 

C. 60.05 ;H. 7.30 :N. 5.71; 
Found : C. 60.05 ; H. 7.25 ; N. 5.56. 

EXAMPLE 12 

Preparalion of 

NKc.8-2(R)-hydroxy.1(S>-lndanvlV5(SH1-i^ 

morphoilnvnethoxy)phenvllmethyllhe»anamlde « t_i — 7 r \ nvn T 

K l! f f^^^^ of 73 mg of ^Kc^»-2(RH^ydraxy.1(S)^^dalvO^SH1.1■dl^lethylelhoxycar- 
bonj^mIno)^SHiydroxy*phetfl^2(R)({4<^^ in 2 mL of 

methylene cHonde at 0»C was added 1 mL of trifluoroaGetic acid. Afler wanning to room temperatuni over 3 
hours the solulion was evaporated to dryness. The residue was dissolved In 10 mL of methylene chloride and 
flowed to react with 103mg(5equhralents)of dnBopropyldtcart)onatB(Kovatonl«>.V.I. ; Zhur.ObscheLKitfm.. 
24, 1041 (1954) ; CA 47 : 951O0 and 0.055 mL of tri thylamlna for 1 hour. The mbduiB was dihitBd with SO 
mL of methylene chloride, w^ed with 50 mL f saturated sodium bicartwnats and dried over magnesium sul- 
fate. After conoentration to dryness the residue was purified by prepaf8th« TLC(2mm20 x 20cm8llcagel; 
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2 : 8 : 90 NK4OH : MaOH : CHOd). The product was exbracUtd off th silica wfth 10% MeOH In CHaa and 
concentrated to dryness. Trituratton with ether gav 60 mg of wWte solid, after drying under vacuum ovemfghf 
mp 199-200'C elemental analysis, Calc'd for 038H49N3Or-1*25 H2O <682.315} : 

C, 66.89 ; H. 7.61 ; N, 6,16 ; 
Found : C, 66.83 ; H, 7.38 ; N, 6.17. 

maleate hydrate 
nnp 138-9^. elemental analysis, 
CalCd. for C40H53N3OS-C4H4O4H2O : (866,025) : 

C, 61.10 ;H. 6.87 ;N, 4.85; 
Found : C, 60.88 ; H, 7.05 ; N. 5.02. 

EXAMPl^ 13 

Preparation of 

Mcls-2(RHiydfaxy-1g)-indan yl)-5(SHethoxycartK)ny>amlno^^ 

inyl)ethttxy)phenyHmethyOhexanamfde — — 

To a stfrred solution of 100 mg of ^Hci8-2(R)-hydfQxy-1(S)-kwlanyfH5(SH1,1-dknethyf8^ 
l>onylamlm>H(S)-hydroxy-6-pheny|.2{R)[(4K2^4HnorpholI^ ki 2 mL of 

methylene chforide at 0«C was added 1 mL of WfUioft»cette add. After warming to room temperate 
houra the aokitkui was evaporated to dryness. The residue was dissolved In 1 0 mL of methylene chloride and 
allowed to reactwnth 120 mg (5 e<Mvafents) of diethyl pyrocartwnate and 0.103 mL of trlethylamlne for 1 hour. 
The mbdure was diuted with 50 mL of methlene chloride, washed with 50 mL of safd sodium blcart)onata and 
dried over magnesium aulfata After concentration to diyness the residue was purified by preparath^e TLC (2 
mm20 x 20cmslteagel;2:8:90NH4OH:MeOH:CHCIs). The productwas extracted offthe^ica gel wtth 
10% MeOH In CHCb and concentrated to dryness, TrHuratfon virith ether gave 60 mg (rf white solid, after drying 
under vacuum overnight : mp 169-70-0 (sinters at 130^) ; elemental anafysis, Calc'd for C37H47N3O7.H2O 
(663.817): 

C, 66.95 ; H. 7.44 : N, 6,33 ; 
Found : C, 66.93 ; H. 7.1 1 ; N. 6.17. 

EXAMPLE 14 

Preparatjon (rf 

l^(cia>2(RHiy droxy-1(SHndanyl>^SH1J-dtmethyletho^ 
■(4^norphollnylM-propyloxyH)henyqmethyl]hexanamide maleate 

Employing ttie procedure sui>stentia!ly as described in Example 1, Step P. but substituting for the N-<2- 
chIoroethyl)morpholine. N-<2-cWoropropyl)-morpholine, free base. [Adams, R.R. and Whitmore, F.C.. J, Am. 
Chem. Sog, 67, 735 (1945)] there was obtained 92% yield of a while solid that was converted to the maleate 
salt in the usual manner anp 101-3-C. elemental analysis. Calc'd. for C39H5iN3O7'C4H4O4 0.5CHa3 

C. 61.19 :H. 6,71 :N. 4.87: 
Found : C, 61.03 ; H, 6.70 ; N, 4.79. 

EXAMPLE 15 

Preparattenof 

NHcto-2(RHiydrQxy^1{SHndan yl)-6(8H1.1^^ 
-dfmethyfamlnoethoxyjphenyP-methytlhexanamide maleate 

Employing the ptoceduro substantlalty as described in Example 1, Step P, but substituting ibr the N-(2- 
chloroethyl)morphoiine. 2-dlmethylamino-ethyI chloride, free base, there was obtained 98% yield of a white 
soiid. mp 195-7^ (sintered at 185«Q mp 191-2^. el mentel analysis, Cal<^d. for Ca7H48N3Oe-0,35CHa3 
(673.583): 
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C. 66.80 :K 7.38 ;N. 6.24; 
Found: C. 66.77 ; H. 7.49 ; N, 6.07. 
maleate : 

mp 16«1«C. elemental analysis, Calc'd. for C37H49N306.C4H404.a5SiQ2 (777.932) ; 

C, 63.30 ; H, 6,87 ;N, 5.40; 
Found : C, 63.09 ; H. 6.85 ; N, 5.23. 

EXAMPLE 16 

PreparaOon of 

^1-pfperidlnyl)et!K>)cy)phenvi)nttthyOhe)mnamida ^ ^ / ^ 7 ^^m^ 

Emptoylng the procedure eubstantiafJy as described in Example 1, Step P, but substituting for the H42' 
chloroethyOmorpholine, W^2-chteroethyl).pIperidine. free base, there was obtamed 97% yield of a white solid- 
mp 190.6-1 91 .5»C. elemental analysis. Caltfd. for 
C40H53N3O6.0.5H2O (680.85) : 

C, 70.56 ;K 7,99 ;N, 8.17; 
Found: C, 70.64 ; K 7.97 ; N, 6.03. 

maieata hydrate : 
mp 95-97*C. dec elemental analysis, 
Caltfd. for C40Hs3N3Oe.C4H4O4.SIO2 (866.025) : 

0, 61.10 ;K 6,87 ;N, 4,85; 
Found : C, 60.88 ; H, 7.05 ; N, 5.02. 

EXAMPLE 17 

Preparation of 

N-(c>s.2(R)-hydrDxy-1(S)-indan vl>-5(SH1.1-dtnr>^ 

■<1-pyrrDlidlnyl)ethoxy)phenyt)meth>;tIh«(anamklem^ f/^^ nvn 

Employing the procedure substantially as described &i Example 1, Step P, but substituting for the N-{2- 
chloroethyOmorpholine, 2-chloroethyl) pyrrolrdlne. free base, there was obtained 95% yield of a white solid - 
mp 102-104-C. elenrwntal analyst. CalCd. for 
C39H5iN3O6.C4H404^H20 (809.93) : 

C. 63,76 ;H. 7.34 ;N, 5.19: 
Found : C, 64. 10 ; H. 7.03 ; N, 5.1 9, 

Preparation of 

NKds-2(R)4iydroxy.1(SHndanyl^^^ 

■(N.N.bis(2Hneth oxyethy0amino)ethaxy)phenyl)methvqhex^ hemBydrate ™^ 

Employing the procedure substantially as described in Example 1, Step P, but subslrtuting for the N^2- 
chloroethyl)morphoIine.2^:hloro^,H.bl8(2wnetho^thyl)^ free base, th«e was obtained 97% yield 

of a white solid : mp 176-77*>C. elemental analysis, Calc'd. for 
C41H57N3OS.O.5H2O (728.933) : 

C, 67.56 ; H, 8.02 ; 5.76 ; 
Found : C, 67.81 : H, 7.99 ; N, 5.71. 

maleate hydrate : 
mp 93-94''C. dec elemental analysis, 
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CaJCd. fbrC41Hs7N3O8.C4H4O4.H2O : (854.01) : 

C,e3^;K7.44;N,4.92; 
Found : C, 63.22 ; H, 7.1 5 ; N. 4.74. 

EXAMPLE 19 

Preparation of 

l^ds-2(R)-hydro)cy-1(SHndanvl >^SH1.1^inwt^^ 

^4-thktfnorphdl nyl)etha)cy)pheav0^ hemlhydfate: 

Employing the procedura substantially as descritted In Example 1, Step P. but substituting for the ISK2- 
chloroethyl)n>orpholine, FH2<hlofethyl) thiomorpholine. free base, [Leonard, F. and Home, H.. J. Am. Cham. 
Soc., 78, 1 19g (1956)] there was obtained 95% a yield of a white solid : mp 1 95.5-1 97.50a elemental analysts 
Calc'd. for CasHsiNaOsS^SHaO (694.385) : 

C,e7.45;H,7.48;N,6.05; 
Found: C, 67.43 ; H, 7.60 ; 6.03. 



EXAMPLE 20 



PrepafBtion of 

Mcis-2(s)3(RHteoetaxy-1(S Hndanyt-5(SHt1-dfanethytethoxyc^^ 

[(4-(2-(4-morphollnyl)ethQxy)phenyllmethyllhexanamide maleate hydrate ^ 

To a stMTBd solutitm of (100 mg, 0.15 mmde) In 5 mL of methylene chlorfde and 2 mL of pyridine was added 
0.14 mL of acetic anhydride. After stirring for 36 hrs at 25^:. the mbcture was concentrated to dryness. The 
residue was purified by preparatNe thin layer chromatography on 2-2 mm 20 x 20 cm piales using double ehjtton 
with 7% methanol In chlorofomi. Tlie major uvsactive band was coOectBd and extracted with 200 mL of 10% 
methanol In cNorofaim and concentrated to dryness. Trituration of the residue with 25 nrtL of 1 :9 ethyl acetate : 
diethyl ether gave 71 mg of a white solid : mp 148-150«C. elemental analysis,. 
Caltfd for C43Hs5N3Oi0.C4H4O«. H2O (908.16) : 

0, 62.17 ;H, 6.77 ;N, 4,62; 
Found : C, 61 .77 ; H, 6.52 ; H. 4.54. 

EXAMPLE 21 



Preparation of 

N-(3(S)4iydroxy^S)-ben20 pyranyl)-NM1.1-d!methylethoxvcarb^ 
■(4-(2-(4-morpholinyl)ethoxy>-phenylHn8thyn-hexanam!der 

Step A ; Preparation of tetrahydro-2H-benzopvrano-(4.3)oxazole 

A mlxtiTO of 0.138 g of sBver cyanate and 0.228 g of iodine in 5 mL of ether were stined at room temperature 
for 1 hour. The reaction mixture was then cooled (ice-water bath) and a solution of 0.1 16 g of 3-chromene in 
1 mL of ^er was added diropwise. The suspension was stirred vigorously at room temperature for about 4 
houre and the predpttated sOver salts fQtered off. Methanol (5 mL) and a tew drops of a solution of lithium 
methoxide in methanol, were added to the fUlrate and the mixtue stiired at room temperahire for 12 hours. 
Sohrente were then evaporated and the residue redissolved In a small volume of ether, washed with water, dried 
over anhydrous Na2S04. and evaporated to furnish iodo-carbamate. The crude iodo-cartiamato was dissolved 
in 2.5 mL of diglyme and heated to 160*C for 12 houre. After evaporation of soh/ent, the residue was 
chromatographed over silica get (50% ethyl acetate-hexane as etuent) to give the Step A product 

Step B : Preparatton of Ci»4-amino<hroman-3-ol. also know as (cls)3-hydroxy4-amlno-b nzo-pyran 

Th oxazde from Step A wasdlssolved In 1 mL of methanol and 2 mLofI Nm thanolic potassium hyd- 
roxide was added. Th resutttng mixture was heated to 40'C for 12 hours. After thb period, methanol was 
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evaporated, and th residue diuted wim water, and extracted thoroughly with a mixture (3 :1) of chlorofbnn- 
eth r (3 X 10). The combined extracts were dri d over anhydrous NasSOi and evaporated to afford the Step 
B amino-chromano! product which was used directly without further puriflcatton. 

Step C : Preparation of 

^H(cis)-3-hydrox^^^)en2opy^any0^2(SH1,1-dime thylethQx^^ 

To 11.13 s of BocPhenylalanine In 100 mL of DMF was added 8,05 g of 1-elhyl^3Kfimethyl amlnop- 
n)pyf)carbodamide hydrochloride, 5.68 g of 1-hydroxybenzotriazole hydrate and 6^ g of (d8).3^rexy-4-ani- 
no4>enzopyran. The pH of the sohitton was atfjusted to 8.5 wih 5.65 mL of triethylamine. After 1 8 h at 25*^, 
the reactbn was concentrated to dryness, the residue dissolved in ethyl acetate and the organic layer washed 
with water, 10% citric acid solution, satd. NaHCOs solution, and brine. TTte organic iayerwas dried, fitered and 
concentrated to afford a yellow solid which was purffied by flash chromatography (SiOi 98 :2 CH2Cl2flWeOH) 
to yield 8 g of product 

Stg^ : Preparatton of N-{(ci8)-3(S)>hydroxM( S)-ben2opyranvl)«(SKmino-3-(phenylVPTO 

Excess HCL gas was bubbled Into a solution of 8 g of fH{cfe)-3.hydroxy^benzopyranyO>-2(SH1.1- 
dimethylethoxycarbonyl)amino^phenylH)fopion amide cSssolved In 100 mL of ethyl achate which was' 
oooled to 0^. After 30 min the mbdure was concentrated to give a pale yellow solid. The solid was dbsolved 
in water, made basic and was extracted with chloroform which was dried, fittared and concentrated to give a 
solid. The solid was chromatographed on a s9ica gel column (98 :2 ammonia satd. CHCb/MeOH) to afford 4,8 
g of the wanted product as a whie soGd. Further elution with 10% MeOHtemmonia said. CHCLs gave 3 g of 
the undeslred enantiomer. 

Step E : Preparatton of N^ci3>^(S)-hydrDxy-4(SM>enzopvran 

To 4.8 g of NK(c«8>-3(S).hydroxH{S)-ben2opyranyl)^2(S^amino^ in 100 mL of 

ethanol was added 50 mL of 20% sodium hydroxide solution and the solutton was heated to reflux. After 18 h 
the mixture was cooled and concentrated to dryness. The residue was partitioned between methylene chloride 
and a minimum amount of water. The organic layer was drawn off, dried, filtered and concentrated to afford 
the crude product which was purified by chromatogr^hy (SiOa 97 :3 ammonia satd. chloroformAnethanot) to 
give 2.1 gof white product 

Step F : Preparab'on of 

hH3(S)-hydft> xy^S)-benzopyranvl)-NW1.lKfimethytethoxycarb^ 
-d'gnethylsaylox y)-6H3henyl-2{RH(4-(benzyloxy)phenyl)metfivlfh^ 

N'^1,1-dimethylethoxycarbonyl)^(S)-amlno-^SH1^1'-dimethyle^^ 
RH(4^{ben2yloxy)phenyl)methy!J-hexanoic acid of Example 1 step M.(0,17 g) was disso^ed in 5 ml of DMF 
and to it was added 0.051 g of 1-ethyi-3-(3-dimelhylaminopropyl)carbodnmide hydiodilorkle, 0,036 g of hyd- 
roxybenztriazole hydrate and 0.052 g of hHds).3{SHTydfoxy4(S).benwpyran. Triethylamine was added to the 
^inrlng solutiori^unta the pH is 8.5. After storing for 24 hours, the reaction was concentrated to dryness and 
dSuted With 30 ml w 1 0% citric acid solution. The aqueous Iayerwas washed with ethyl acetate which was dried, 
filtered and concentrated to afford a crude product wWch was purified by prep iayerchromatography {2jrfn SIQ2, 
40% BOAo/Hexane) to give 75 mg of pure product 

Step G : Preparation of 

N--(3-(S)-hydroxy-4(SH)enzop yranylW^1,1^imethylethoxycart^ 

H(4-hydroxy)phenyl)methyl]-hexanStfde: ^ — 

NM1.lKjlmethylethoxycarbonyl)^)-amino^SH1\1'HlImethylett^ 
H(4-(ben2yfoxy)phenyl)methyl>hexanamide (0.075 g) was dissohrad m 3 ml of THF and 1 ml of a 1 M solution 
of tetrabutylammonium fluoride in THF was added. After 24 hours at room temperature, the reaction was diuted 
with 20 ml of water and extracted w^th ethyl acetete which was dried, filtered and conoenta 
solid. The cmde product was dissolved in 1 0 ml of a 2 :1 mixture of EtOAcnuieOH, 60 mg of 10% Pd/C was 
add dandth reaction was put under a blanket of hydrog n(1 atm). After 18 hours the reaction was flushed 
with nitrogen, filtered through ceiite which was washed with 1 :1 EtOH/BOAc and evaporated to dryness to 
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afford an of^whitB solid. Th aolkl was trfturated wfth methylene chloride and fi^ 30 mg of a while 

adid. 

Step H : Preparation of 

rH3(S)-hydioxy^S)-benzopyranyiHI'-(1jKiiine thylathoxycart^ 

^(4^2■(4^rnorphollnyOethoxy)pheny(y^ ^ — J^^^ 

To 95 mg of ^K^^SHlydra)(H(S)-ben2opy^anyl)-NM1,1^^^m^ 
roxy^phe nyl-2(RH{44iydrQxy)phenyfHnethyl}-hexanamide in 60 ml of dicxane was added 450 mg of ceshim 
carbonate and 760 mg of 2-doroethyMnorpholln8. The reaction was heated to S5^C and monitBr«d by TLC {1 0% 
MeOH/anunonIa satd. dtforofarm). Ato 2 hours, the reaction was complete (product higher). The reaction was 
coded, fltered through celite and the fSltrate evaporated. The residue was triturated with ethyl acetate/methanol 
(1 0/1) and a white solid fiKsred to afford 55 mg of pure product 

EXAMPt-E22 

Preparation of 

NHds-2(SVhydrDxy-1(R)-lnda nyl)-5(SK1.1^(niethyleth^^ 

(4-morphoKnyl)methyl)phenyl)-medivi hexanamlde — — 

Step A : Preparation of 4-fdimethoxymethyl)t>en2yr-bromide : 

To a 500 ml round bodxmied flask containing a stmlng bar and an aigon inlet was added 4-bromomethyi- 
benzaJdehyde (1.71 g. a59 mmd), methand (60 ni), trimethyforthoformate (80 ml), and p^enesulfbnic acid 
(32 mg, 0.17 mmd). This mbdure was stinred at room temperatura for 1 h. The reaction was quenched by addi- 
tion of aqueous NaHOOs (10 ml) and the advents were removed in vacua The residue was extracted with ethyi 
acetate and the organic solution was dried over MgSOi- Rtratten and removal of the advent gave 1,79 g of 
4-(dimethoxymethyl)ben^ bromide as an ol. 

Step B : Preparation of 

(5S.rS)-^caftoethoxy-a^4-di methoxymethyDphenytmethyi^ 

ylethyr>dihvdrDftiran>243H)K)ne : ' 

To a 250 mi round bottonned fiasic with a stinii^ bar and an aigon inlet was added {5S,1'S)-3-cart)oethoxy- 
5KH1.1-dlmethylethoxycarbonyl)amlno)-2-phenylethyl)-dlhydro^ (3.00 g, 7.95 mmd). abso- 

lute ethand (50 ml), and 1 M sodhim ethoxide in ethand (7.59 ml, 7.59 nnnd). This sdutfon wras stored at room 
temperature for 10 mln., then 4-{dimelhoxymethyOben2yl bromide (1,79 g, 7.59 mmd) was added inIO mi of 
ethanol. The mbcture was stirred at room temperature overnight 

The solvent was removed in vacuo and the residue was partitioned between ethyi acetate and 10% dtrfc 
acid. The organic phase was separated and dried over MgS04. FOtration and removal of the sdvent gave 4.00 
g of the alkytation product which was used In the next step wflhoul further purification. 

Step C : Preparation of (3R,5S.1'S>-3-(4-cart)onyl) 
phenylmethy^5-(1-<(1,lH lhiethyiethoxycart>onyi)amino)-2-phenytethyl)dl^^ 

The producttram Step B, (4.0 g, 7.38 mmd) was dissohred In 20 ml of dimethoxyethane and to it was added 
20 ml 0^ water and lithium hydroxide (2.0g, 73.8 mmd). After stirring for 12 hours the advents were removed 
in vacuo and the residue was suspended In 100 ml of 10% citric add. This sdution was extracted with hvo por- 
tions of ethyl acetate and the combined organic sdutions were washed with brfrie and (fried over MqSOa. Fil- 
tration and removal of the sdvent gave a residue which was redisadved In 250 ml of toluene. This solution 
was heated at reflux for 24 h under argon. The sdvent was removed tn vacuo and the residue was 
chromatographed on 100 g ofsllca gd using 17.5% ethyl acetate in hexane as eiuant There was obtained 
1 .02 g of the desired ds-Iactone, the teter eluting product 

Step D ; Preparation of 

NM1,1^ImBth ylethoxycart>onyl>^S)-amino^(SHr,V-dinr»thyl thyl-1,1-dknethyl snyiQxvV6-phenvf-2fRW4-c 
arbonylphenylmethyt)>hexanoicadd: — i f n r — i n m — 
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TTiepfldurtflom Step C(1.02g. 2.41 mmol) was dbsolvedJn ISmlofdbnettuMyethaneandlSmtofwater 
To «)» sdution was added lithium hydroxide (O.S0g, 24.1 mmoQ and ft mixture was stkred at room tempera^ 
mre for 20 h. The dmethoxysthane was removed In vacuo and ttie aqueous residue was made acidic with 10% 

*^ acetate. Th combined organic extracts were 

dried (M8SO4). filtered and conoentiatBd In vacua The residue was dissolved in 1 0 mi of OIMF and Mdazoie 
LZl' toft-bufyldimathylsByfK*lorlda (1.82g. 12.05 mmol) were added. TWs mixtura was 

stwBd atroom temperature fior24 h. The reaction mixture was poured Into 50 ml of methanol and this solution 
was stirred for 3 h. The methanol was removed in vacuo and the residue was partitioned between 10% citric 
aad and acetate. The layers were separated and the organic phase was washed with water and brine 
Drying (MgS04). filtration, and removal of the solvent in vacuo gave »w crude sSylaxy add as a foam. This 

nwterial was chromatographed on 50 g of saica gel using 50% ethyl acetate in cWorefbnn as ehiant T^ 
olMained 292 mg of the step D product as an oiL w"*™* 

Step E : Preparation of 

lsgyloxy>»phe ny^2(RH4^carbony^phenyime^hv^)^^e^Mnamide; ' — ' ^ 

(292 mg, 0.52 mmoO. ethyldbnethyl-aminopropytearbodlimide hydncMoride (300 mg. 1.57 mmol) N-hyd- 
rwqjenztrlazole^eomg. 1.57 mmd). 1(S>^o.2(RH>ydroxyindane(82mg.0.55mmoO.DIWF(7.0ml),aid 
triethylamine (0.38 ml. 2.61 nwnd). This mixture wassOiredovemlShlstioomtsmperaliire.The reaction mbdure 
was partiooned between.10% dtrie add and ethyl acetate. The layere were separated and the organic phase 
was washed with water and brine. Drying (IrfgSO*). fitratlon, and removal of the sohrent gave 370 mg of the 
coupling product as an ol. 

Step F : PrBparafion of 

TuJU^n ^P**"** *™" ^ nwnol) was dissolved in IMietrabufylemmonium fluoride In 

TT1F (10ml. 10 mmol). This mixture was stined ovemight under aigoa The reaction mixlure was poured into 
10% citric acid (50 ml) and this solution was extracted with two portions of ethyl acetate. The combined ethyl 
acetate extracts were washed with water and brine. laying (MgSCU). filtration, and removal of the solvent In 
vaojo gave an off white solid. This material was diromatogrephed on 20 g of sillea gel using 3% methand in 
chloroform as ehiant to give 103 mg of the 4-hy(froxy compound as a white sdid. 

Step G : Preparation of 

N.(ds-2(S)^iydroxi^1(RVindanvn ^SH1.1-dimethviethoxycarbonvnamin<M(S).hvdroxy^ 
4-morpholinvl)methyi>phenvlmeth^hexanamide7 ^ ^ ' ' ' ~ 

To a 10 ml round bottomed flasic with a stirring bar and an argon inlet was added the product from step F 
{1 5 mg. 0.026 mmd). methand (3.0 ml), aluminum foil bits (70 mg. 2.60mmol), morphdine (1 .15 mi. 13.0 mmd) 
and mercuric diloride (2.1 mg). This mixture was stirred ovemight at mom temperature. The readion mixture 
was fgtsred through a ceSte pad and the fSirete was concentrated in vacuo. The residue %vas chromatographed 
on 3 g d sSica gel usiig 2% methand In ammonia saturated chloroform as eluant There was obtained 13 mg 

of fte bile compound free base. The mde^ sdt was prepared in methand in the usual manner mp 1 19-121 
C. Anal. Cdc'd for :C42Fls3N30io: 

C. 66.39 ;H, 7.03 ;N. 5.53. 
Found: C. 66.40 ; K, 6.94 ; N. 5.41. 

EXAMPLE 23 
Preparation of 

N^2R)^rexy1(S).indanvlVgfS Hl.l^hnethyl thvloxycarbonviamlnoH(S>hydroxvu2fRH4-(2-(4-morpholin 
o)ethoxy)phenvi)methy1.6.cydohea^hexanamide t—t-a-cLi r ^ n-^ \ y 

Step A; Preparation of 
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(5S,1'S)-5-f1'-((1.1.^imetMetha)c/^aHrt^ . 

A aolutfon of the (5SJ'S)^1^(<1,1-dimethyletho>^Harbonyl)amlno^^^^ 
(3H)-one was dissolved In ethyl acetate and rhodium on alumina was added. This mixture was shaken und r 
5 a hydrogen atmosphere (50 psi) at 50*0 overnight Flltratbn and evaporatton of the sohrent afforded the titfe 
compound as a vEscoua oil, which solidified as a hard glasa 

Step B ; Preparatton of 4^ena:yloxyt>en2yl iodide : 

10 Afrtxlureof25gofcommerclal4-l)en2yloxyt)enzyJ chloride. 32gofNa^ 

In the dark for 5 hours. The mIxtiffB was dHuted with 100 mL of ac^e. filtered, and concentrated under 
reduced pressure to an orange sofld. The solid was dissolved ih 400 mL of ether, washed with 75 mL of water 
2 X 40 mL of 10% NaHSOs, 75 mL of water and dried (MgS04). The solution was concentrated to 125 mL and 
200 mL of hexane addad with stirring and cooling (0^). The product was collected by fUtratfon and dried under 

IS vacuum. 

Step C : Preparatton of 



To a solution of 23 nU. of dnsopropyiamlne in 100 mL of tetrahydrofuran (THf=) at 0^ was added 0.164 
moles of n-lxjtyilithium. After 15 minutes at 04*0 the solution was cooled to -78^ and a solution of 25 g of 
the product of Step A In 125 mL of THF was added over 1 hour, keeping the temperature below -72^. The 
reaction was aged at for 1 hour, then recooled to .78«C and a soiutkMi of 26 g of 4-benryloxybenzyl iodide 

25 m 1 1 0 mL of THF was added over 80 minutes keeping the temperature below -74'C. The reaction aged at -78^ 
for 2.5 hours, then at -54»C for 1 .5 hours and <(uenched at -50«C with 250 mL of 1 NaHSO*. The mixtm was 
extracted with 3 x 1 80 mL of ethy! acetate and the extracts washed wfth watar, 10% NaHSOa. srtd, NaCI and 
dried (MgSCU). Trfturalton wUi 15% ethyl acetate in hexanes gave 13.7 g of product as a tan solid. 
Chromatography of the HKitherlkiyorB, eiuta'ng with 15% ethyl acetate hexanes gave an additional 8.1 g of pro- 

30 duct 

Step D : Preparation of 

Nm ,1'dimethylethoxv carbonylV5fS>-amIno^(SMr.r-dimethylethyl-1 .1-dimethvt8nyloxy) -6-cvclohexvi.2mv 
(-4-benzyloxvphenylmethyPhexanoic actd : " — * 

35 

The product of Step C, 1 1.8 g, was dissolved in 350 mL of dimethoxyethane and 350 mL of 0.5 N UOH. 
After stirring 4 hours, the mixture was concentrated to 300 mL and acidified with 1 L of 5% citric acid. The white 
solid product was collected by filtration and dried at 60»C under vacuum 12 hours. The hydioxy-acid (1 1 .6 g) 
was dissolved in a mixture of DMF (150 mL), Imidazole (58.7 g) and terf butyldimelhyfchlorosllane (58.7 g). After 
40 stirring at 25»C for 48 hours. 170 mL of methanoJ was added. The mixture was aged for 30 minutes at 25»C. 
then concentrated under reduced pressure to near dryness. The residue diluted with 250 mL of 10% citric acid 
and extracted with 4 x 800 mL of ethyi acetate. The extracts were washed with wter. dried over MgS04 and 
concentrated to dryness. The product (14,9 g) was (Stained as a dear resin. 

45 Step E : Preparatton of 

^H(2(RHtydraxy-1(SHndanyl)^SH1J^ dimethylethoxycart 

y)-6<yclohexyl-2(RH-4-benzylQxyphenylmethyOhexanamide : — 

TTie produce of Step E. 14.9 g, l-hydroxybenzotriazole hydrate, 3.26 g. dimethyl-3-(3Kflmethy»-amlnop- 
so rDpyl)carbodl]mlde, 7.04 g, 4-methylmorphollne, 2.8 mL, and 250 mL of DMF were stined al2S»C for 12 hours. 
The mixture was ooncentrsted to dryness under reduced pressure dissolved in 300 mL of ethyl acetate, washed 
with 150 mL of 10% citric add, water, saTd NaHCOs and dried (MgSQ4). The residue was purified by 
chromatography on slica geL Button wfth 30% ethyl acetate in hexanes gave 10.1 g of a fbamy resin. 

55 Step F; Preparation of 

N-((2(RHiydrQxy^1-{S)Hndanyl)-5(SH1. 1-dtmethylethQxyfcarbonvM(SH 
xy)-6-cydohexyl>2(RH-44)ydrQxyphenylmethvl^hexanam^ : 



73 



EP 0 434 365 A2 



The product of Step E. 10.1 g. and 6 g of 10% palladium on caibon in 600 mL of ethyl acetate me sOnd 
under an atmosphere of hydrogen lor 12 hours. fOtered through cellte and concentrated to dryness under 
reduced pressure. The product. 9.5 g. was obtained as a glass. 

Step G ; Preparation of 
y2R)^ydrox}^t(S).lndanyt)^^ 

o)ethoxy)phenvl)memvl.6^ohexylhexanamlde: ' r i r \ n \ ^-morpnoiin 

The product of Step E, 0.550 g, 30 mL of dkucane. 604 mg of 1-(2-«MoroethyOmofphoHne, and 1.31 g of 
c^um carbonate was heated at SO'C for 3.0 hours. After cooling. 100 mL of chloraftnn was added and the 
mixtaro was filtered and ccmientnited under reduced pressure. The leeidue. 650 mg. was disaohred In 5mL 
of 1 M tBtFabutyiammonnmi fluoride in THF. After stirring for 3 days, the solution was slowly pouted into 100 
mL of stlnred ice-water. The solids were coHected. washed wRh watar. and disschnd h 100 mL ofchtotofbrni. 
After drying over NaaSQ*. the organic solvents were removed at reduced pressure to ghw a sdld which was 
crystallized from 15 mL of 2 :1 hexanes :ethyl acetate to afford 0.394 g (72%) of the tUe compound as a coi- 

mp = 150-151«C. 

Analysis: calcd. for Cj^HgrKsOr 



C. 68.90 H, 8.45 N. 6.18 
Found : C. 68.57 H. 8.29 N. 6.07. 



EXAMPLE 24 



Preparation of 2-Amino-3-mathyl cydopentanoL 

Step A : Preoaiation of 2.TN-(1 '.2'Kfi^ert-butoxvcarfaonylVhYdrazlnol-3-rnethvtevdo^ : 

To a stirred suspention of CuO, 0.297 g. in 10 ml anhydrous ether cooled to -60»C was added 0 74 ml of 
to-^tjutylphosphine. The yellow sduiion was cooled to -73«C. and 4.2 mi of 3M methylmagnesium chlodde In 

THF was added at a rate so that the intamal temperature did not exceed -60^. The cupiaJe was sUrred tor 20 
minutes at-78«C fanning a dark mustard colored solution. Cydopentenone, 1.0 ml, was added dropwise keep- 
ing tmperature below-70»C. After 1.5 hours at -78-C 2.87 g of dHB:H>u<y< azodlcarboKylato In 13 ntf anhyd^ 
ous THF added siowly over 45 minutes into the reacikin mixture. The rssulling darfc brawn mixture was stirred 
for 2 hours. The reactton was quenched by addition of 1 :9 concentrated r«l40H aafd NH«a. aOowed to wami 
to room temperatore overnight and (fluted witfi ether. The ethereal layer was washed with safd NH4a saTd 
brina. dried over Na2S04 and concentrated under reduced pressure. Pwiflcation of Ae yeltowKsange oOy resi. 
due by chromatography using 20% ethyl acetate In hexane gave a78 g, of product as a whOa crystatiine solid 
mp 100-101.5»C. ' 

Step B : Preparation of 2^fN^{1'-y ^dl-tert.butoxvca^bonylVhYdraz^neV^^ne^hvicyc^ooentenol t 

To a stlned soiutton of the product of Step A. 1.1 g. in anhydrous THF cootod to -78-C was added 1 0 mL 
of a 1 M selatien of lltftium tri-se&bugriborohydride in tmF. After 4 hours at -78^ the reaction was quenched 
by dropwise addiUon of 10 mL of IN NaOH and 10 mL of 30% hydrogen peroxide. The resulting mixture was 
aHowed to wann to room temperature overnight, and extracted w«h 3 x 75 mL of ether. The combined organic 
layere ware washed with brtoe, dried over MgSO* and concentrated underteduced pressure. Chromatovaphy 
of the oSy residue with 20% ethyl acetate in hexane gave, after reoyataUizatkm firom elheifltexane 1.5 g of the 
product as a white solid, mp 146*C. 



Step C : Preparatton of 2-Amino-3-methyl cyctopentanol 

To a stirred soiutton of the product of Stop B. 1.494 g. in 5 ni, of CH2a2 cooled to -20^ was added 10 
mL of trffluoroacetic acM. Th resulting brown mixhire was aOowed to warm to room temperature overnight and 
concentrated to dryness under reduced presawe. Th broMm resMual oil, 1.7 g. was diss^ed in 104 mL of 
rthanol and 26 mL of acetic add contain'mg 240 mg of platinum oxide and shaken under 55 psi of hy«ogen 
for 2.5 h urs. The catalyst waa filtered off and the solution was ooncentrtfed under reduced pressure. 
Chromatography with 45W1 CHCbMeO Wconc. NH4OH gave, aflar trKuratton «vith 1/5 CHOa/EbO. O.TO g of 
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a white amorphous solk), m.p. 109-1 16**C. 

NMR (300 MHz, CDCI3) « 3,92-3.96 (m. 1H), 2.59-2.64 (m, 1H), 2,15 (brs. 3H), 1.92 (m, 2H). 1.65 (m 2H^ 
1.12(m,1H), 1.04(d,J«e.6HZp3H). ' ^ ' 

EXAMPLE 25 



Preparation of (4,5-dihydro-3C2HVftirylldene>aceec acid 

A mixture of 3.9 g of te(rahydrdUran-3H3ne and 22 g of (cart)ethoxymethyene)lriphenylphosphorane in 40 
mL of anhydrous aoetonifrile was heated to reflux for 4 days. After concentrafion, the residue was purffied by 
chromatography 00 silica gel* Button with 25% ethyl acetate In hexanes gave, after evaporative distillation at 
15 mm (oven tamperatura 140«C), 3.6 g of proAjct as a ftagrant llquW. The ester was saponified in 20 mL of 
ethanol with 20 mL of 1 N UOH fbr 24 hours. After addtflcatfon with 6N Ha to pH2. the acid was isolated by 
concentration to dryness and extraction with methylene chloride. Azeotropic drying with toluene gave 3.1 g of 
product as a resinous sdid. 



EXAMPLE 26 



Preparation of 3-tBtrahvdioftiranytecetic acid 

A mixture of 2 g of {4,5-dIhydro-3(2H).furylldene)acetfc acid, 25 mL of ethyl acetate and 0.5 g of 10% paf- 
iadium on carton was shalcen under 50 p-s.L of hydrogen fbr 48 hours, fatered, and concentrated to dryness 
under reduced pressure. The product, 1 .8 g, was ot^talned as a dear oily resin. 

EXAMPLE27 



Preparation of 4-tetrahydropyranylacettc add 

To a etfrred, coded suspension erf 0.9 g of sodium hydrkte (60% ofl dispersion) in 5 mL of t>enzene was 
added 5.32 g of Irtethylphosphonoacetate In 3 mL of benzene, keeping the temperature below 30«C. After 1 
hour at 25»C, a solution of 2 g of tatahydnnW-pyran^ne in 3 mL of benezene was added slowly. After 1 
hour at 2SK :> 20 mL of water and 50 mL of ether were added. The organic layer was dried over ly^^ 
concentrated to dryness. Evaporeth/e disfallation at 5 mni, oven temperature 130'C, gave 1.8 g of product as 
a fragrant liquid. Hydrogenation In 20 mL of ethand with 0.5 g of 1 0% palladium on carbon under 1 atmosphere 
of hydrogen for 10 days gave 1.8 g of saturated product, after filtration and concentration. Saponification using 
20 mL of ethand, 10 mL of 10% NaOH for 4 hours followed acidification (H2SO4) and ether extraction gave 
1.5 g of product Evaporative dfstaHatton at 0.1 mm, oven temperature 160-a*C gave 1 .1 g of product as a crys- 
tolllne solid, mp 61-?»C. 

Anal. Cafcd, for C7Ht203 : C, 58.32 H, 8,39 
Found: C, 58.59 H, 8.40 



EXAMPLE 28 



PreparaBon of 2-tetrahydiDfijranylacetlc add 

To a stirred sdution of 5 g oT gamma-butyrdactone In 100 mL of tduene cooled to -78*C was added 50 
mL of 1.5 M diisobutylahjminum hydride In toluene, keeping the temperature below -60*»C. After 15 minutes. 
25 mL of MeOH was added and the mbdure allowed to warm to 25«C for 1 hour. To this sdution of 20 g of 
(carbmethoxymethyf ene)lriphenytph08phoran6 was added with 25 mL of MeOH, After 4 houre at 25*C, and 0.5 
hours at 40*C the mixture was coded and quenched with 200 mL of safd NH4CI. The mixture was made homo- 
geneous by additbn of 6N HO, and extracted 4 x 50 mL of ethyl acetete. The combined organics were dried 
over MgS04, concentrated to near dryness, triturated with ether (500 mL), filtered and again concentrated. 
Evaporative djstillatbn at 0.1 mm, oven teniperature 1 00-120^ gave 6 g of the methyl ester of trans-A^* 
hydroxy^hexenolc add as a odorless on. The ol was dissolved in 100 mL of 0.01 N sodium methoxide in 
methand, aged for 3 days, quenched with 0.1 mL of AcOH and concentrated under reduced pressure. Evapora- 
tJve dis^iation at 8 mnr>, oven temperature 100-1WC gave 4.6 g of the methyl ester of the title compound as 
an fl. The ester was dissohred In 1 00 mL of MeOH and 40 mL of 1 N UOH for 3 houra. addlfied with 20 mL of 
6N Ha and concentrated to dryness. Th crude product was triturated with ethyl acetete (100 mL), dried 
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PW9SO4). and concentrated. Evaporaav dlsfiflation at 0.1 mm. oven temperature 120-30»C gave 30a fom. 
ductasacolortessnquld. a«»"-*^8 rpru- 

EXAMPLE 29 

Preparation of g-tetrahYd roftiranvl)mettM succinimklvl carbonate 

J!!i^'!lS!^ "T"* <^ "^^ -""O^ *~ « «*rtton of 1 J 8 of 2- 

tetrahjnlrofwfuryl alcohol inSmLoftUueneover ISmfnutes-Afleranaddlltenal 30 mmutesat-WC, the mixture 
was aflowed to wann to 25«C (br 1 ho«r. After removal of the excess phosgene 

mtxtaire was concentrated to dryness under reduced pressure. The oily residue was dissolved in 30 mL of 
^Tl^ and «)oled to 0^. After addition of 2 g of IWiydroxysuecinlmlde and 2.4 mL of 

triethylarnine. ttie mixture was allowed to wami to 25«^ and stir for 12 houra. The mixture was diuted with 200 

concentrated to dryness under reduced pressure. The residue was dissolved 
hi200rnL of ethyl acetate, washed wRh 2 x 20 mL of water, dried over MgSO*. and concentrated to dryness 
The product crystallized under vacuum overnight. 

EXAMPLE 30 

Preparation of 3-amino^methylcyclopentan-1-ol 

Step A ; Preparation of 1-oxa-2(N<artiobenzyloxy>-aza42A1H>levdohepM^e i 

m 9^?«.*^?u5."**" f'ff 9o''^ydmxyl)enzylcart)ainate and 25 mL of fhnhly disUBed cydopentadiene 
m 250 mL of CtWz coded to OH; vws added 44 g of teiraathylanmmium periodala dissolved In 200 mL of 
C^laaa at such a rate that internal tenvaraure did not exceed yc (40 mlnulBs). The reaction was flowed 1^ 
proceed for an addlttond hour then diluted with 200 mL of CH2a2 and washed successively with 200 mL ^ 
water. 2 X 200 mL of 1 0% Na2S03. water, and 20 0 mL of sard NaCL The organic layer was dried over N a2S0« 
concentrated to adariclirewn oil. FItration through a padof sflicagd eluting w!th50% ethyl acetate In hexanes 
to r«nove pdar impurities gave a pale yellow oO. 

Step B : Preparation of & <art)enzyloxvamlno-3-hydroQiy^1-€yclonpentene ; 

To a sUned solution of the product of Step A. 1 g. In 40 mL of absolute ethanol coded to 0^ was added 

2^ 8 of powdered NaaHP04 and 14 g d 5% Na/Hg. After 8 houra at 0»C the mixture was diluted with 50 mL 
of ether, fttered. concentrated to dryness and purified by chromatography. Elution with 50% ethyl acetate in 
hexane gave, after recrystanyzal^ firom the same advents. 0.43 g of product, mp 99-101«C. 

Step C : Pr eparation d4-carfaobenzyloxyamtno-2-cyclopenten-1-one : 

To a stirred sdution of 7.3 nvnde of oxaiyi chloride in 8 mL of CH2CI2 coded to .78»C was added dropwise 
d0.9mLdanhydrousdbnathyl8ulfoxlde InS mLof CHjClaccmtalning 0^ ni.ddinethyl sulfoxide was added 
to a rate so that intenul temperature did not exceed -70^. After aglns at-TB-C tor 10 nsnutss. the p.'oduct d 
stop B. 0.425 g. ini0mLdCH2a2 containing 0.25 mLddimethyl sulfoxide was added atarate'so that htamal 
temperature did not exceed .70«C. After aging at -79^ for 1 hour, 4^ mL of triethylamine was added and the 
contents d the flask allowed to slowly warm to 0^. The reaction was stvred at this temperature f6r26 mfnutss. 
then diluted wfth 50 mL d CH2a2 and water. The organic layer was %vashed with 50 mL each <rf 0.6N Ha 
safd NaHCOs, and safd Nad. After drying (NazSCU) the crude produd was purified by d»omatography. TTie 
dly product, 365 mg.sdidlfied under vacuum. r / 

Step D ; Prep aration d3-carbobenzyloxvamino-4-methvlcydopentar>-1-<ine ; 

Toa stirred suspension dCul, 1.17 g. in 8 ml anhydrous ether coded to -5°C was added 21 inLdO.8 M 
mathyflithlum in ther. After aging for 15 minutes at CPC, the cuprata was coded to and the preduct d 
Step C. 0^ g. was added as a adution In 8 mLd ether. The reaction was aged at -40^ far 1 hour then 
-20^ for 1 hour and qu nched with 9 mL da sdution d NH4a (saTd) and 1 mL of cone. NH3OK The coding 
bath was removed and the mixture aged far an additiond 30 minutBs. The iayere were separated and the 
aqueous phase extracted with 50 mL of ether. The combined organics ware washed with NH4a (safd), NaQ 
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(saf d) and dried (MgS04). Ctiroinatography of the residue (60% ethyl acetate in hexane) gave 0^ g of a 4 :1 
rnixturaofdlastereomersthatwm used without separation next step. 

Step E : Preparation <rf3?cgtx>benzyloxyamlno^methylcydopentan>1«ol : 

To a stlTTBd solution of the product of Step D, 0^0 a in 4 mL of THF cooled to -7^ added4mLof 
a 1M solution of lithium tr^eo-butylboro-hydride in THF. The reaction was aged at -78*C for 2 houiB. warmed 
to 0*»C and carefully quenched wfth 5 mL of IN NaOH and 1^ mL of 30% H2O2- The reactian was allowed to 
warm to room temperature and aged for 30 minutes. The layers were separated and the aqueous layer extracted 
with 35 mL of Mar. The combined organics were washed with water, Naa (saf d) and dried (MgSO^). 
Chromatography of the residue (30% acetone in hexane) gave three products (In order of elution) : slomer A, 
0.063 g, as an 08 ; isomer B. 0.081 g, as a aolld. mp 73.73^»C, and isomer C, 0.075 g, as a solid, mp 111-11 yc. 

Step F : Prepamtion of 3-amino-4-methytcydopentan-1-ol : 

The product of Step E (Isomer B), 0.1 82 g, was dissolved in 4 mL of THF and stirrad under an atmosphere 
of hydrogen for with 0,075 g d 10% palladium on cart>on to 1 hour. Alter fntration to remove the catalyst, the 
solution was concentrated to dryness under reduced pressure. There was obtained 0.076 g of product as a 
glassy sdid. 



EXAMPLE 31 

N(2(R>4iydrox^1(S)lndany!) ^SH(1.1-dhnethvle^ 

orphQllno)ethoxy)phenyl)prop-2-efr1>yl)hexanamida : ' ^ 

Step A : Preparation of 44Brt'butykflmethylsilyl03(yphenylprDp-2-en-1-yl btorr^ : 

To a 1 L nou nd bottomed flask with a stimng bar and an argon inl et was added 26.25 g (1 60 mmol) of p- 
hydroxydnnamlc acid, 50.62 g (335 mmol) of tert-butyldimethytsilyt chloride, 3Z68 g (480 mmol) of imidazole, 
and 250 mL of dry DMF. This ntixture was stinad at room temperature to 24 hours. The DM^ 
vaojo and the residue was partitioned between EtOAc and 10% aqeous citric add. The layers were separated 
and the organic phase was washed with water (4x) and brine. Drying (lUlgSCU). fixation and removal of the 
Mlvent in vacuo gave 62.3 g of the bissHylether-ester. This ester was placed in an oven dried 2 L round bot- 
tomed, 3 necked flasic with a mechanical stirrer, argon Wet, and addition funnel. Ether (460 mL) was added 
and the solution was oooled in an ice bath to O'C. To this solution was added a solution of Dibal-H 397 mL of 
a 1.0 M solution In hexanes), dropwise over 1 how. The mbchire was atlrred to 1 hour and the reaction was 
then quenched by careful adcfitio n of 1 L of saturated aqueous sodium potassium tartrate sohjtion. This viscous 
nWure was stirred for 20 hours at room temperature. The mlxtwo was fatered through a oelite pad, the filtrate 
layers were separated and the organic phase was extracted with 2 portions of EtOAc. The combined organic 
phases were washed with brine, dried (MgS04), ffltered and concentrated In vacuo to give the cmde aicohd. 
This material was chromalographed on 500 g of slice gel using 20% EtOAc In hexanes as eluanL There was 
obtained 34.9 g of 4-tort-butyWinwlhyisilyfoxycinnamyl alcohol as a viscous oil. This material crystallized on 
cooling to -15'C. A portion of this alcohol (18.5 g, 69.96 mmol) was placed In a 300 mL round bottomed flask 
with a stirring bar and 125 mL of dry ether. This solution was cooled to O'C and 20.83 g (76.95 mmol) of PBra 
was added dropwise with a syringe over 5 minutes. This solution was maintained at O'C for 20 minutes, dauted 
with hexanes (IL) and washed with aqueous NaHCOa. This solution was washed with brine, dried (MgSO^), 
filtared through a pad of siica gel, and concentrated in vacuo to give 17^ g of 4-tert-butyldimethyi. 
silyloxypenylprop-2-en'l-yl bromide as a ooloriess oil. 

Step B : Preparation of 

5(S)-(1,1.<limethyiethoxycart >onyOamlno-4fS)-(1\1'-Klirnethvlethy^ 
<lknethylsllyloxy)pheny!pn>p-2'en-yf)hexanolc acid : 

T a 500 mL. 3-necked, oven dHed round bottomed flask with an argon inlet, atlrrfng bar, low temperature 
thermometer, and a jacketed addition funnel was added 75 mL of dry THF and 15.39 mL (109.78 mmol) of 
dilsopropylamlna This solutton was cooled to -20-C and n-butyllithkjm (42,84 mL. 107.1 1 mmd of a Z5M sol- 
utton In hexanes) was added slowly. The resulting sokition was coded to -78*»C and a solution of (5S,1'S>-5- 
((1,lHdlmothylethoxycarbonyl)ainino)-2-phenylelhyOdlhydrofura (16.36 g, 53.55 mm 1) in 75 mL 
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ofdryTHFvwsaddedalsucharatethatth temperatursofth solution did not rise above -70«C(ca. 40 minutes 
required for this addlton). The resulting solution was aged at .78«C for 1 hour and the dropping funnel was 
charged with a solution of 4-tei«»utyldimethy».sByloxyphenylprop.2^n-1-yl bromide (17.53 o. 53^ nnran In 
75mLof dryTHF. The bromld solution was cooled to -78-0 and wwi then added to the enolate solution droo- 
wtee over 45 minutes, keeping the temperature below '70>C. When the addUfon was completa the solution wm 
aged at -78^ for 1 hour, wanned to -50<K3 and quenched with a solution of NaHS04 (33 g) In 250 mL of water 
SmJT"! r 1:;^r? and the laye« were separetad. The o^anlc'ph^ was 

.S « (MgS04). filtration, and removat of the solvent In vacuo oitivid«l the enjde 

alkylation product as an on. This material was ehromatognphed on 1000 g of slliea gel using 20% EtOAc in 
texanes as ehjant There was obtained 23.6 g of pure (5S.3R.1'S) 3K4H1M'sfimethylethy|.1.1-dinethys». 

ooewacolortess foam. This matertai was dissolved In 325mLofDMEandasdutlonofUOH(6.99g 291 97 
mmol) in HzO (325 mL) was added. This solution was stirred at room temperature fbr 24 houre. The OME vras 
reinoved invisia and the aqueous residue was acidified with 1 0% aqueous citric add. This millcy suspension 
'H^fT^.'*^ P**"* ^ ^ combined extracts were washed wOh water and brine, 

oned (MgS04). fHtered. and concentrated in vacuo. To the crude a-hydroxy add was added Imidazole (56 79 
g. 834 mmoO. tert-butyWimethylsOyl cNoride (62.87 g. 417 mmoQ and diy DMF (325 mlj. This mixture v^ 
stored at room temperature for 24 hours. The mixture was then treated with metlmnal (325 mL) ibr 4 hours at 
room temperature. The advents were removed in vacuo at 60»C 20 torr. The residue was dissolved In 1L of 
EtOAc and washed with 10% aqueous dirio acid, water and brine. Drying (MgS04), filtration and removd of 
the solvent gave 28.53 g of 5(S)K1.1-dlmethylelhoxycart>onylamlnoH(8H1^1•Klimethylethy|.1.1-dimethyi- 
Sllyloxy>.6^)heny|.2(RH4-(1^1•-dimethylethy^-1,1-dimethyisilyloxy)phenyIpro^^ add as a 

cdoriess foam. 

Step C ; Preparation of 

l|H2(R)-hydroxy^1(SHndanyl).5(SH1.lHiimethv<eth oxycarbonyfa^ 

lyloxy)-e-phenvl -2(RH(4-^vdn>xyphenyf)proo.2-en-1-yi)hexanamid7r ''^ — ^ 

To a 2L round bottomed flask with a stining bar and an argon Met was added 5(S)-(1,1^et»wl- 
rthytethoxycarbonylamlnoH(SH1\1'-dimethylethy|.1,lHlimalhylsily^ 

yl-1.1-d«n8thylsayloxy)pheny*)rop.2-en-1-yl)hexanoic add (28.53 g. 41.71 mmd) ftam Step B. 2(fQ-hydraKy- 
1(S)-aminolndane (6.85 g 45.88 mmd), »^.l«imethylaminoprepyi)ethylcartiodiinlde hydrodrioride (8.79 g 
45.8 mmd), l-hydnscybanztriazde hydrate (8.20g, 45.88 mmd), and dry DMF (300 nAJ. When alt of the soM^ 
had dissolved, triethylamine (12.79 mL. 91.76 mmd) was added and the nnbdure was stimd atioom tempera, 
lure for 18 hours. The mixture was partitioned between ElOAc (1500 mL) and 10% aqueous dMe add (1500 
mL). The layere were separated and the organic phase was washed wWi water (3 x 1000 mL). and brine. Drying 
(MgS04). filtretion and removd of Ihesdventinvacuogave 32 g of ayenowfoanuThtsmaterid was dissdved 
In 500 mL of methanol and UOH (4.99 g, 20^55 mmol) vraa added. This sdution was stined at room tempera- 
lure for 1 hour. The soluflon was acUified witt aqueous dtric add and the methand was removed Invaaio 
The resulUng aqueous residue was extraded with EtOAc (1 L). The EtOAc extract was dried (MgS04), filtered, 
and concentrated In vaeyo. This material was chromatogrephed on 1 Kg of silica gel using 8L of 40% EtOAc 
In hexanes as duant There was obtelned 20.07 g of N.(2(R)^iydnwy-1(S)^ndanyl).6(S).(1,1^1imethy|. 
cthoxycarbonyl)amino.4(SH1'.1'-dlmelhylethy|.1.1. dimethyl8llyloxy>6-pheny|.2(RH{4-hyd'oxyphsnyJ)prop. 
2'en-1-yi}hexanamide as a odortess foam. 

Step D ; Preparaflon of 

^K2(R)-hyd^oxy•1(SHndanvl)•5(SH1.1H^imet hytethoxycarbonylamlnoM(S>^^vdloxv^D henv^.2/^ 
orphollnoVethoxylphenylprop-2.erv1-¥i)hexan«nlde: — ^ ' 

To a 1L round bottomed flask yrtti a stirring bar and an aigon iiriet was added fH2(F0-hydi«xy-1(S)- lih 
danyl).5(S)K1.lKlImethyIelhoxycarbonyl)^S)K1si'.dlmethytethyl-1,lHlln»thytelI^ 
1'KJimethylethyl-1.lHfimethylsflylaxy)pheny|.prop-2.en-1.yi)hexanamkte (19.49 g. 28.1 mmd) 1«4Klk»(ane 
(400 mL). 4K2<hlon)ethyf)morpholine (12.61 g. 84.3 mmd). and powdered cesium carbonate (275 g. 84.3 
mmd). TWs mbdure was heated at 80^ with vigorous stirring for 3 hours. The coded reaction mkture was 
fBtered through a oelite pad and the 1.4-dioxan was removed InvaeuA To thte residue was added a edution 
of tetrabu^ammonium fluoride In THF (280 mL of a 1M soiutton. 280 mmd) and a stirring bar. TWs sohtion 
was attnrad at room temperature under aigon far 28 hours. The reaction ndxture was poured into 3L of H2O, 
with stlrrhg. The white sdid was odiected by fltratton and dried in vacuo ovembht The crude product was 
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chromatographed on sirica gel using 5% MeOH in chlorofbnm as eiuant The chromatographed matedal was 
recrystatllzed from bolfng EtOAc-hexanes to give 13 g of analytically pure N-<2(R)-hydraxy^1 (SHndanylVaS)- 
(U-dlmethyl thoxycart)onylamInoH{S)-hydrQxy-$-phenyl-2^^ )ethoxy)phenylprop-2^ 
r>-1«yl)hexanannide as a white solid, mp :178-1 79^. 

EXAMPLE 32 

Preparation of 

hK2(R)4)ydra)(y^1(SHndanyl>6f S)^lno^(SM^ 

thyl haxanamkte bis hydiochtorida — ^ — 

To a stirred solution of aSO g of ^^2(RH^ydrQxy.1(SHndanyl>^SM1 J-dhiethylethoxycarbonyl)a^ 
4(S)^ydraxy*phenyl-2(RH4-(2-(4Hfnorphdinyl)e^^^ hexanamlde in 30 mL of ClWa was 

added 1 0 mL of 1 M HC1in anhydrous ether. After sttning for 3 hours, ttie mixture was dUuted with 50 mL of 
ether, cooled In an Ice twih and fOtared. The white solid precipitate (t)is HCL satt) weighed 300 mg after drying 
under vacuum. 

EXAMPLE 33 

Synthesis of primary aicohd urethanes 

Step A ; Preparatton of (2-tetrBhydit»furBnyl)methvi eucdnlmtdyl cartKmate : 

To a solution of 1 2.5% phogene In toluene (20 mL) cooled to -1 O^C was added a solution of 1 .5 g of 2-tet. 
rahydrofurftiiyl alooM In 5 mL of toluene over 15 n^wtes. After an additional 30 minutes at-10*C. the mbctwe 
was allowBd to wann to aS'Cfar 1 hour. After removal of the excess phosgene wfth a stream of nitrogen, the 
mfaclwe was concentrated to dryness under re<toed pressure. The oily residue waa dissolved In 30 mL irf 
anhydrous acetonttrto and cooled to 0-C. After addition of 2 g of h^hydroxy-sucdntmide and 2.4 mL of 
triethyfamine, the mbdure was allowed to warm to and stir fbr 12 hours. The irdxture was diuted with 
mL of ethyl acetate, filtered and concentrated to dryness under reduced pressure. The residue was dissolved 
in 200 mL of ethyl acetate, washed with 2 x 20 mL of water, dried over MgSOu, and concentrated to dryness. 
The product cry^eed under vacuum overnight 

Step B : Preparation of 

rH2(RVhydrQxy^1(SHndanYl >-S(SH2(RS>^etrahydPofiganyl)metho^ 

(RH4^2-(4-morpholinyl)ethoxy)phenyt)rnethyl hexanamlde : — ^ 

To a stinvd suspension of 70 mg of N-(2(R)hydioxy-1 (S)-indanyl)-5(S)^mino-4{S)-hydrDxy^phenyt-2(R)- 
(4-(2-{4-morpholinyi)ethQxy)phenyl)mathyl hexanamlde tHS hydrochloride in 15 mL of methylene chloride was 
added 30 mg of (2-tBtrahyAofuranyl^ett^ succinim'KiyI cartx>nate and 0.040 mL of iriethyl anine. After stimng 
fbr 12 houre. the mixture was diluted with 50 mL of chloroform, washed with 10 mL of saf d. sodium bicaftwnate. 
and concentrated to diyness. Chromatopraphy using 8% MeOH in CHCia gave 53 mg of product as a while 
crystalline solid, mp 154^ ; 
Calc'd for C4oH5iN308xa2SH20 



C, 68.02 H, 7.34 N, 5-95 
Found : C. 87.92 H, 7^1 N, 5.84. 



EXAMPLE 34 



Synthesis of secondary alcohol uretharea 

Step A : Preparation of 3{8)4etrahydro<uranyl sucdnimklyl carbonate : 

A solution of20mL of 12-5% phosgene In tolu neand1.0gof(SH+)-WiydTOxytetiBhydrofuran wasaged 
In a stoppered flask for 48 houra. The solvents were removed under reduced pressure and the residue dissolved 
In 30 mL of anhydrous aoetonttrlle, then cooled in an ice bath. T this cdd solution was added 1.7 g of N-hyd- 
roxysucdnimld and 1.9 mL of tristhylamine. The mixture was aged for 12 hours at 25"C. then concentrated 
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to dryness. The residue was dissolved m 200 mL of ethyl acetate, washed with 2 x 50 mL of water, dried over 
M3SO4 and ooneentrated to dryness under reduced pressure. The oily residue was dissolved In 10 mL of thvi 

acetate passed throoflha300mLof silica gel. eluting with ethyl acetate. Concentr^^ 

gave 2 g of product as a v^ite oyatelllne sofld. " oryness 

Step B ; Preparafion of 

KK2yR)^iydroxy^1(SHndanyO-S(SH3(SHetrahydrDfaran yioxya^ 

•<2-^4-niorpholInyl)ethoxv^phenYl)inaftyl hexanamlde : rr- ro-pnwiyt-^^K^^» 

0,0^1°.%^^ wapension of 100 mg of ^M2CRH^ydrDxyu1(SHndanyl>5(S)^ml^no-^(SHlydlox»u^ 
2(RH4H^-(4Hnoipholinyl)ethoxy)phenyl)inethyt hexananude bis hydnchlcride m 15 mLof meihylena chloride 
wasadded40mflof3(S)^t«hydrolurar,ylsucc^ 

for3hou«:ttje mixture was dButod with 50 rnL of cWorofbrnv washed 

^fSTJS? Ctaomatogmphy using 10% MeOH in CHa, gave 69 nn, of product as a while' 

crystailfne solid, mp 201-2^ ; 

Caic'd for Cs,H49lM30,xHjO C. 6636 H. 7.28 N. 5.95 
f'oand: C. 66.51 H. 7.09 N, 5.91. 

EXAiyiPL£3S 



PrepaiaBon of hexahydrofuroI2.3b]furan-3aH)i 

To a sUmd solution of 10 g of 2-n-butyfoxyu3.allyl^etrahydro<ijrai»*oi (prepared as described by IM Ja- 
lali-Naini and J.Y. LaUemand. Tetrahedion Letters, pp 497-500. 1988) in 10 mL of methanol and 20) rhL of 
methytene cWortde cooled to -78«C was added a stream of ozone until a Uue color peisisted. The mixture was 
puijedwjh nitrogen. 

SJiJ^ at 25^ for 6 hours, the sohrente were removed under reduced pressure and the resM.« 
parfflio^edbe^^„S0mLof10%dtrt^ 

dnedoverMgSOi and concentratedtoca.200mLTothbstIi«d solution wasadded0.10gofp-toluooe8ulfbnic 
acid monohydrete. The mixture was heated at reflux for 24 hours, then oonoentated to dryness under reduced 
pressure. EvaporalhredisiillatiDn of the residue at 0.1 mm (110-130^) gave 2 gofthetWe compound. 

EXAMPLE 36 

Preparation of tertiaiy alcohol urethanes 

Step A : Prepa ration of haxahydroturo[2.3bWuran-3a-vl sucdnlmldyl carbonate : 

ToBstirredsolulionof 1 9 of hexahydro(ljro[2.3b]hjran.3»ol in 25 mLof 1Z5% phosgene In toluene cooled 
to -10 C was added.l mL of pyridine. The mixture was allowed to warm to 25^ and stirfbr4 houre then con- 
centrated to dryness underreduced pressure. Theoily residueafter drying undervacuum (1.3 g) wa^ dissolved 
n 30 mL of anhydrous acetanitriie. then cooled in an ice bath. Tothis cold sohition was added 1.14 g of N-hyd- 

roxysucciniinfde and 1.3 mL of tiethyianune. The mixture was aoed for 48 hours at 25<« ~. 

to wyness. The residue was dissolved In 200 mL of ethyl acetateT washed with 2 x 50 mLrf ^t^^'dried ^er 
MgSOi and concentrated to dryness under reduced pressure. Chromatography of the residue with 20% ethyl 
acetate in methylene chloride gave 0.49 g of product as a whOe cryslanine soRd. 

Step B : Prsparation of 

l-2(RH4-(2-(4^o rphoHnyl)ethoxv)i>henyI)methvi hexalwiridr ' ^ ^ 

Toa stirred suspension of 100 mg of the bis HO salt in 15 mL ofmeihylene chloride was added 90 mg of 
hexahydrolurop.3b]fijran-3».yl sucdnlmldyl carbonate and 0.060 mL of trielhyl amine. After stirTing for 12 
hours, the mixture was dfluted with 80 mL of cMorefonn, washed with 10 mL of safd. sodium bicarbonate, and 
conoentratod to (Mees. Chremategraphy using 8% MeOH in CHCI3 gave 80 n« of product as a white crys- 
terinesafid.mp194-6*C: ' 
Caltfd fbr C4,H„N,09 C, 67.47 H, 7.07 N, 5.76 
P<»«<«1 : C, 67.48 H. 6.90 N, 5.77. 
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EXAMPLES? 

Prepaiadon of 1'(RHiydroxyinethyl-2-{S)Hnethoxytetrhy(lro>ufan 

Step A : PrepaiaBon of met hyt^t-butWdimethyl-<Pyl)-2-<teoxyLflfythnipentofOT : 

A mixture of melhyi 2^ax]^erthropentoside (24 g). imidazole (64 g). dlmethylfbrmamide (170 mL) and 
t^utyldmBthytsilytciilorida(28JQ)»w»8tirredforfivehouraat(TC^ 

pressure and the residue atuikan with toe cold 5% dlric add and ether (250 mL). The aqueous layer was ext- 
racted wHth two addiSonal 250 mL portions of ether and the combined ethereal extracts washed with 10% dtric 
acid. H2O, NaHCOs (saf d). NaCI (safd) and dried over MgS04. Concentration under reduced pressure gave 
38 g of product (paieyeOoMf OH) as amfadure of anomere. Thepraductwasoontaminatsd withdisilylated material 
which could lie removed in sutnequent steps. NMR (COOs. 300 MHz) S 3.38 (3H. a, OCH3) and 3.34 (3H. 
8, OCHs)* * 

Step B : Preparatton of methyl 3-0'fnethYt>2-deoxyerythfDpentDfufaiK»kte : 

The prddudftom Step A(2.04 g) was dissolved In THF (10 ml) coded to 0*C and treated with methyl iodide 
(1^ mL) and NaH (0^ g 60% oO dispersion). The reaction mixtuiB was aged overnight then poured Into ice 
cold HsO and extracted wfth Et^O (3 x 50 mL). The combined organics were washed with NaQ (safd) and dried 
{MgSQ4). A solution of the crude oOy product in 2 mL of THF and 9 mL of 1M telrabutylammonlumfluorfde in 
THF was aged in 25»C for 2 days. After concentration under reduced pressure, the residue was diluted wUh 
75 mL of ethyl acetate and washed with 10% citric acid (2 x 50 mL), NaQ (safd), and dried (Na2S04). Con- 
centration under reduced pressure gave a yellow ofl that was sufflcientfy pure ^ 
flcation. 



Step C : Preparation of HR>'hydto{ymethyl-2'>(S)-methaxytetrahydroftiran ; 

The product of Step B (570 mg) was dissofved in CH2Cf2 (S mL) and cooled to ^O^C. To this solution were 
added triethyfslane (1.4 mL) and trimethyteiyftrtfluoromethanesUfonate (0.83 mL). After one hourat-iO"C, the 
mixtwe was aged further at -20*C tor orte hour. The reaction was quenched by addition of 11 mL of 
Iriethylamine. then dHutad with 50 mL of CH2a2 and ice cold saturated NteHCOa. The organic layer was dried 
(Na2S04) and concentrated under reduced pres^ire. The oBy residue was dissolved in ethanoJ containing a 
drop of concentrated HC1 and aged for 15 minutes. After concentration under reduced pressure the residue 
was purified by low pressure chromatography. Bution with 25% ethyl acetate in hexanes gave 225 mg of the 
title compound as a cdoriess oi. 
^H NMR (CDCI3. 300 MHz) 5 3.30 (3H, s, OCH3). 

EXAMPLE 38 

Preparation of cis-4-aminothiochroman-4-ol 

Step A : Preparation of 34iydroxy thiochromanM4-one dimethylacetai : 

A sofution of thiochromanone (3.3 g) in 100 mL of absolute methanol was added to a stirred sduUon of 
potassium hydroxide (3.4 g) in 60 mL of methanol over a period of 10 minutes at 0*»C. The stirring was continued 
and iodobenzene diacetate (7.2 g) was added In portions during a 10 minuto period. The resulting mixture was 
then stirred for an addUonal hour at 0<»C and then overnight at room temperature. The reaction mixture was 
concentrated under reduced pressure and partfttoned between 120 mL of saturated potassium carbonate and 
ether (3 x 100 mL). The combined ether extracts were dried over anhydrous sodium sutfote and concentrated 
under reduced pressure. The product was an oS (3.6 g). 

Step B : Preparation of 3-hydrDxy thiochroman-4-one : 

T a stirred solution of the product of Step A (3.6 g) In mL of ethanol was added 30 mL of aqueous 3N 
hydrochloric acid. AfterstirT!ngfor45mlnutes, SO mLof water was added and the mbcture stirred for an additional 
jSminutes. The product was isolated by concentrating the mbdure to a minimum volume and extracting with 
ether (3 x 100 mL). The combined ether extrecte were washed with aqueous sodium bicart>onate, dried over 
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anhydrous sodium sulfate and concentrated under raduced pressure. The product p.7 g) was obtained as a 
foam. 

Step C : Pr eparatton of 0-benzyl 3-hvdroxy thiochromar>4-on oxime ether : 

To a stirred solution of tha product of Step B (840 mg) In mL of pyridine at 0»C was added 840 mo of t)en- 
zyloxyamlne hydrochloride. Tha resulting mixture was allowed to warm to room temperature for 12 hours. The 
solvents were removed under pressure and the residue partitioned t>etween 10 mL of u^jeous sodium bfcar- 
bonate and ethyl acetate (3 x 100 mL). The combined extracts were dried over anhydrous sodium sulfate and 
concentrated under reduced pressure, Chromatogfaphy of the residue gave a cobiless ol 

Step D : Preparation of ci&4-aminothiochroman-3-ol : 

To a stirred soluHon of 1 .2 g of O^nzyl oxime in 1 0 mL dry tetrahydrofiiran at 0«»C was added 12 mL of 
a 1 M solution of borane in 7HF such a rate that the temperature did not exceed 5«C The resulting mixture 
was anowed to wami to room temperature for 12 houre. The solvents were removed under reduced pressure 
and the residue diluted with 5 mL <rf 10% aqueous possium hydraxlde. The mbcture was stirred at reflux for 1 
hour, cooled to room temperature, and extracted witti ether (3 x 100 nrA). The combbied extracts were dried 
over anhydrous sodium sulfate and concentrated under reduced pressure. Chromato^phy of this crude pro- 
duct gave 615 mg of product as a pale yellow solid : mp 86-88*C ; cts/trans ratio 14 -1 by - 
H NMR : (300 MHz) d 7.1 (m, 4H), 4.12 {m. 1H), 3.9 (m. 1H). 3.1-2.85 {m, 2H), Z3 (br s. 3H). 

£XAMPLE39 



Preparation of 4*amlno-isothiochromane 

Step A : Preparation of Onriethyl iaotfifochroman-4-one oxime : 

To a stirred solution of 1.08 g (6J57 mmd) of 1H-2^6nzottiiopyrar>4(3H>one (isothfochromanM4-one) in 
1 0 mL of dry pyridine was added 0.55 g (6.57 mmd) of metiioxylamhe hydrochloride. The solution was stirred 
under an argon atmosphere for 2 houre. after wWch the solvent was removed in vacuo and ttie residue par- 
titioned between EtOAc and H2O. The aqueous phase was extracted twice more with BOAc and tiw combined 
EtOAc layere were washed with 3 x 15 mL of IN HCI, tt»n brine solution. After drying over Na2S04 the solvent 
was removed, leaving 1.13 g <rf a red-brown on. Chromatography on siica gel &5% BOAc in hexane) gave 
aeSO g of the titf e compound as coloHess needles. 

H HMR (CDCIs) 6 3 J1 (s. 2H), 3.82 (s, 2H). 4.02 (s, 3H), 7.12 (m. 1H), 7.25 (m, 2H), 7.98 (m. 1H). 
Step S : Preparatton of 4-amino-isothiochromane : 

38,9 (0.21 mmol) of the product of Step 4 was dissolved In 300 mL of freshly dtsttUed THF and the solution 
was added dropwise at 0-C to 604 mL of a 1M borane-THF solution. After 30 minutes at 0^, the reaction mixt- 
ure was allowed to warm to 25'C and stinging was continued for 36 houre at ambient temperature, or until com- 
pleted by TLC (25/75 EtOAcftiexane), The mixture was cooled to 0*C and quenched by the droowise addibon 
Of aoa, CH3OH. After stirring for 1 hour the mixture was concentrated, ttien freated wltti 160 mL of 3N HC1 and 
stirring was continued for3 hours. The mixture was extracted with ettier to remove unreacted starting material. 
The aqueous phase was basiRed with 40% NaOH to pH 1 0 and then extracted witii 3 x 200 mL EtOAc The 
combined EtOAc layere were washed with H2O, brine ; dried (Na2S04)- Removal of ttie diying agent and 
evaporation of the sohrent left 28.9 g of pure amine as a deep red oH 

H NMR (CDCIa) 8 1.86 (br s. 2H), 2.79 (ddd. J = 1.4. 5. 13, H3, 1H), 3.14 (dd, J = 3,6, 13. H3, 1H). 3,61 (d, J 
= 16, H3, IH). 3.92 (d, J « 16, H3, 1H), 4.10 (t, J = 4.2, H3, 1H), 7,1-7^ (m^ 4H). 

EXAMPLE 40 

Assay for inhibition of MicrobbI Expressed Viral Protease 

Inhibition studies of tiia reaction of tiie protease expressed in Escherida ooli vritii a peptide substrate [Val- 
Ser.Gln-Asn-(betanapttiyl)Ala-Pro-lle-Val, 0.5 mgAnL at the time tite reaction is initiated] were In 50 mM Na 
acetate, pH 6.5, at 30»C for 1 hour. Various concentrations of inhibitor in 1 .0 uf DMSO were added to 25 ul of 
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the peptide solution in water. Tfie reaction is initiated by the addition of 15 ul of 0.33 aM protease (0 1 1 ng) in 
a solution of 0.133 M Na acetate pH 5.5 and 0.26% bovine serum albumin. The reaction was quendied with 
1 60 ut of 5% phosphoric add. Products of th reaction were separated by HPLC (VYDAC wide pore 5 cm 0-18 
reverse phase, acetonftriie gradient ai% phosphoric acid). The extent of inhibition of the reaction was deter- 

5 mined llrom the peak heights of the products. HPLC of the products, independently synthesized, proved quarv- 
Illation standards and oonflnmation of the product composition. The products of synthesis in Examples 1-18 
inclusive showed IQso values In the range of 0.1 -1 0 nM. 

While the fbregoing spedficatfon teaches the principles of the present invention, with examples provided 
for the purpose of llustration. it wit be understood that the practice of the Invention emcompasses all of the 

10 usual variadons, adaptations, or modfflcations, as come within the scope of the fbHowTng datms and Its equi- 
valents. 
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Claims 

1. A compound of the formula 
ArG-B-&JI, 
wherein A Is : 
1) hydrogen; 



4S 



SO 



u 

2) R-^'-C^.-wherein r1 is hydrogen. 



or 



a)CMakyl or alkenyl, either unsut>stituted or sut^stltuted wRh one or more of 
l)C,^alIcyl; 
il) hydroxy; 
^ in)cartxixy ; 

h^) halo wherein halo is F, O, Br, or I : 

v) amino; 

vi) atkoxycaitonyl ; 

vii) aikoxy unsubstituted or substituted with tetrahydrof^ran ; 

35 viiO _C0NR?R » wherein R2 and R3 are the same or different and are hydrogen, Ct^ alkyi or 

Cv« alicoxyalkyl or Joined together either cfirectty to forni a 5-7 membered heterocyde such as 
pynolldinyl or piperidyl, or through a heteroatom selected from N, 0, and S, to form a 6-mem- 
bered heterocyde with the nitrogen to which they are attached such as nrwrpholinyl, piperazinyl 
ort4-C,^alkylpiperazinyi; 7 kk-. j. 



X) -N-D-R* wherein. 



R 



R is hydrogen or C,^ alkyI, 



0 S 0 HR 

1 i! ^ ' 

is -C-, -S-, -C-, and 

6 



R* is N, alM, alkoxy. or NR?R» ; 
xO G3.7 cycloaikyl orC«.fo «yi ; 
^ xH)5or6nr>emberDdhetenxyd rSaftirated or unsaturated, such as furyJ,morphdino, or a 7-10 

membered bicydfe hetercydic ring, saturated or unsaturated, the ring or rings being unsubsti- 
tuted or substrtutad with 

1)0X0, 
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II)— OH. 
i«) NH. or 

alkyl ; or 

xilO aryl orcarbocydic of 6-10 carbon atoms, either unsubsttuted or substituted with 
of 

(a) halo. 

(b) hydroxy, 

(c) Ct^ aOcoxy. 

(d) (V.alkyl. 

(B) — Nf^ wherein R Is defined above. 

0 

(f) -COR, 



0 

(g) -hm2, 

(h) -S02NRa, 

(i) — CHaNRj, 



0 

(j) -N-C-R, or 
R 



(k> -fr-S02R: 

R 

xiv)— O-{(CHj)„01,-«. where m is 2-5 and n Is 0-5 ; 
b) aiyl of &-10 carbon atoms, either unsubstituted orsubsiltutBd with one or more of 
OCi^alkyl. 
ii) alkoxy. 
16) hydroxy, or 

iv) halo ; 

v) -NRj. 

0 

vi) -COR, 



0 

vii) -iffllj, 



vm)— SQzNRj, 
b^— CH^Rb 
X)— NRCOR.or 
xi)-i4RS02R: 
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c) 5 or 6 membered haterocyde ; 
3) m-SQz— . 

*) R^-N-S02-. wherein 

R« is H or alM or joined together with W eltlier direcify to fonn 5-7 membered heterocyde such 
as pyndldlnyi or piperkftiyl. or ttnough a heteroatom selected from N. O, and S, 1o ftwm a G-membered 
hetaroeyete wRh the nitrogen to which they are attached such as morphollnyi, piperazinyi, or N-d^ al- 
Icyt- piperazinyi ; 



5) rI-N-C-; 
r5 



0 

6) rI-S-2-.; 



7) r7 0 

r6 c-O-C- wherein R^, r7, and r8 
r8' are independently 



a) H, 

b) Ct^ allcyl unsubstftuted or substituted with one or moie of 
0 halo, 

n)OH 

in)ary1SQr- 
iv)~<H(CH2)„0]„-R, 

c) Aryl unsubskftutBd or substituted with one or more of 

n) C^aflcoxy, 
ill) halo, 
iv) nitro, 
V) acetoxy, 

vi) dimethylaniinocarbonyt, 
vli) phenyl, 

voi) alcoxycarbonyl ; 

d) fluorenyf, 

e) R*. R\ and R« may be independently joined to form a monocyclic, blcydlc, or (ricydic ring system 
which Is Cj-to cycloalkyl ag. adamantyi, cydopen^. or cydohexyl, and may be substituted wfth 0,-4 
alkyi, 

f) a 5-7 membered heterocydlcring, saturated or unsaturated, such as pyrldyl, hiryl, 1.3-dioxolane, 
or tetrahydrofuryf ; or a 7-10 membered bicydic heterocydic ring, saturated or unsaturated, such 
as benzisoxazolyf, 4H-1,3.benzodlown. tfie ring wrings being unsubstituted or substituted with 
alkyI; 

g) PP, PJ and R» may be Independently Joined to form a 5-7 membered heterocydic ring, or 7-10 
membered Wcydic heterocydic ring, saturated or unsaturated, unsubstftuted or substituted with one 

es 
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or more of 
0 ace^xy. 
0Ci-4alkyl. 
ii) hydroxy, 
Iv) hydroxy Ci^ alkyi ; 
V) aflcyloxyallcyf, 
vf) phenyl alkoocy, or 
vii) alkoxy ; 



0 

8) r1-P-; 

I 

OH 



Gts 



H Z H O 

■""Y^V^ or -^Y^^®^- 



whefBin Z is O. S, or HH and 

R» and R« are independently, 

a) -{CH2)n-Ri\ 

b) Ci^alkenyl-^"; 

wherein n Is 0-5 ; and either or both R» and R« must be substttuted with R« • 
R^^ is 

a) hydrogen ; 

b) Ci^alkyf; 

^) cydoalkyt, optionally substituted with hydroxy ; 

<0 Ce-C,o aiyi, unsubstftutad or substituted with R«. and optk>nally substituted with one or more of 
1) halo, 

ii)C,^alkyl, 

iG) Ct^ alkoxy 

rv) hydroxy ; 

e) monocydic or bicyclic heterocyle containing from 1 to 3 heteroatoms chosen from N, O. S and which 
IS unsubstituted or substihited with R« and optionafly with one or more of 

i) halo, 

iOCi^aikyi, 

IH) Ct^ alkoxy ; 

R«ls 

a) -X^CJUn-^RiaRi* where X is or-NH-, m b 2^, and R« and Rh sib indepen- 

dently hydrogen or 
i) Ci^a!kyl. 

f 9 aikyi substituted with one or more of 

(a) Ci^ alkoxy, 

(b) -OH. 

(c) — WR2 wherein R is hydrogen or all^ ; 

IB) the same or dtfTerent and joined together to fonn a 5-7 member heterocyde, such as moiphollno, 
containing up to two additional heteroatoms selected from— NR. 
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0 
V 

-S-, or -S02-f said 

heterocyde opttonaliy substKutad with C1-4 alkyi ; 
iv) aromatic heteroqrde unsubstituted or substittitBd with one or more of 
(a)Ct^alkyl, 

b) — (CHa)q-NR«R»* wherein q ts 1-6, and and are defined above, except that or are 
notHorCi^affcyl; 

c) benzofuryf, inddyf, azacyctoaikyi, azablcycio C7-11 cydoalkyf, or benzoplperidlnyl, substituted or 
unsubstihjted with C^^ alky! ; 



0 

r15 is .OH or -NHR^^. whereia R^^ is -h! -CH, -Cj^ 
aakyl, or -COOR; and 

Ois 

1) Cs-r ^oaikyi either unsubstituted or subst^d with one or more of 

a) C1-4 alkyi, 

b) hydroxy, 

C)-WR2, 

d) — COOR. 

e) — CONHR, 
0— NHSQiR. 

0 

It 

h) afyl, 

i) aryt substiuted with Cv4aikyl, 
J) heterocyde, or 

k) hetaroc^de substituted with C^^alky) ; 



OH w OH 6a 



wherein R^^ is defined above ; 
Xi&0,SorNH;and 
Wis 
1)0H, 

3) OR. or 

4) NHR; 



B is, independently, absent, or 
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whoraR^i is 

a) — CH(CH,)2 

b) — CHCCHsKCHaCHa) 

c) Phenyl ; 

Jis 

1)YRir wherein: 
YisOor NH/and 

a) H; 

b) Ct^ alkyf, unsubsttuted or substituted with one or more erf 
10 -OR, 

Ri)— NHSOiCi^aJkyl, 

iv)— WHSpa aryl, or— NHSOj (dialkyf-amlnoaryl), 
V)— CH2OR, 
vi)— C^^alkyl, 



0 
n 

VI 1) -COR, 



9 

viii) -CRR2, 



ix) -RH^NR2 oz -r^|^HR2' 
X) -NHCR. 



xi) -NSO2CH3, 
^OH 



xii) -NE Ov ^Ph, 

y ^ 

xiJi)— Nf^a AQ wheiem AQ Is a oounterion, 

xlv)—WR«R« wherein Rw and Ri« are the same or different and are aBcyl Joined together 
directly to form a 5-7 membered hetera<^e containing up to one additional heteroatom selected 
from — O— , , or — NR— , 
XV) ary!, 
xvQ— CHO, 

xvit) — 0P(0){0Rx)2 wherein R^ is H or aryl, or 
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0 

II 

xvii) -0-C-Ci_4alkyl substituted with 

one or more of amine or quaternary amine, or— O-TfChMhiOlrR. or— OPfOMOR,)* • 
c)-[(CH^l.CH,or-fiCHa)„Ol,H: ^ n 'yoz. 

2) N{R"),;or 

3) — NRi«R« Wherein R« and R» are defined above ; 



tJ-C_r20 



Wherein : 

Y, R<7 and n are defined above, and 
8) hydrogen ; 

b) aryl unsubstftuted or substituted wfth one or more of 

i) halo, 

ii) — OR, wherein R Is H or alkyf, 



0 

iii) -COR, 



0 

u 

iv) -CNR2» 



v)-^H2NRj, 

vl)— SO2NR2, 

vii)-WRj, 



0 

viii) -NHCR, 



XI) alkyl. 
X) phenyl 
xJ)-CFj. 



R 

I 

XI i) -N-SO2R. 



xiiO—Ci^ alkyl -NRa, 

xfv)— OP(0)(ORJj wherein is H or aryf. or 



acv) -0-C-Ci_4allQrl substituted with 
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one or more of amine or quaternary amine or— 0P{0K0Rk)2 ; 
c) A 6-7 membered heteroQrdic ring or, 7-10 membered blcydic' heterocyclic ring which Is saturated 
or unsaturated, such as Isochroman. chroman, isothlochroman. thfochroman, benzimtdazole 
benzolhiopyraa Qxobenzothi pyran. benzopyran, b nzothiopyranylauffone, benzothf pyranytBuk 
ftixide. the ring or rings being unsubstltuted or substituted with one or more of 

f) halo, 

ii) —OR, wherein R Is H, Ct^al!^, or C,^aflcBnyl. 



0 

iii) -COR, 



0 

iv) -CNR2, 

v)--CH2NRa, 
vQ— SO2NR2, 
vfO— NR2, 

0 

viii) -NHCR, 

xl)C,^alkyl, 
x) phenyl 
xI)-CF3. 

R 

xii) 

xill) phenyl Ct^ alkyi, 

xrv) — OP(0)(ORx)2 wherein R, Is H or aryl, 

0 
II 

XV) -O-C-Cj^.^alkyl substituted with 
one or more of amine or quaternary amine, or — OP(0){ORJ|j, or-OHCHj)^©!,-^ or 

0 

xvi > -0»C^O-C (CH2)aO]^-R; 

d) A 5 to 7 membered carbocydic or 7-1 0 membered bicydic carbocydic ring whfch Is either saturated 
or unsaturated, such as cydopentane, cydohexane, Indane* norbomane, or naphthalene, tiie carbocyo- 
ffc ring being unsutistftuted or substituted wfth one or more of 
I) halo, 

ii)— OR, or— CH2OR, wherein R is H or Cv4 alkyt. 



wh rein R^l is H. 
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— (CHa)^NRa, Cw,alky<, pyridsie. 



-(CH2)nNR-(CH2)n-NR2' -<CH2)n-C-0R, 



— C(CH2^0]n-R. quinuelKlktiumyi substituted with R. pipefazin»C,_4aiKyl-banzy( stdatituted 
mora wHh R. ormorphoHnoalkyi-benzyl, 

iv) -^NR2 , 
0 

V)— CHjNRb 
vll)— NRj, 



viii) -KHCR, 



xOC^alkyl, 
X) phenyl, 

R 

xii) -B-SO2R. 
xlB) -«P(0)(ORJz wherein R, is H or atyl. 
0 

xiv) -0-C-Ci.4alkyl substituted with 

one ormoreof »nJn» or qualemaiy amine. —OP(OXORJai or— 0-{(CHa)„|0]„-R. or 

0 

XV) -0-C-0-C<CH2)nO]n-R; 

or phannaceutleall/ acceptable salts thereof. 
A compound of Qaim 1 . whersin 
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r7 0 

A is R*-C-0-C-; and G is 
A compound of Qaim 2, wtierebi B is absent or present once and Q b 




-CH-CHo- 
OB 



A compound of Claim 3, wrtierein B is absent and J Is NH-I^ wherein is a substituted 7 to 10 membered 
bl<q^lc earboeydic or heterocydie ring which Is efther saturated or unsatunrted. 

A compound, %vhldi is 

NK2-(R)-hydroxy-1{S)-lndanyl)-5(SH1J-dImethylothoxycafbony»aminoH^^ 

-{(4-(2-<4-morpholinyOethQiy)phenyl)methyl)hexanamide. 

N-(2KI?>-hyrfro3qr-1(S)^ndanyl>^{SM(2-tBtrahyd^oftJ^anyl)caIbonylamlno^^ 

RH(4-(2-{4-morphollnyl}ethoxy)phenyl)4nethyl)hexanamide, 

NK2-<R)-hydrojq^1{S)-lndanyt)^SH2-hy^roxyethoxycarbonylaminoH( 

4-<2-{4-morpholinyl)ethoxy)phenyl)roethyf)hexananilde. 

N-<^(R)-hydrD;q^1(S)4ndanyl)-5(SHlHTOthyleftQxycafbonylaminoH^^ 

-{2-(4-niorphoIinyl)elhoJv)phenyl)mBthyl)hBxanan&le, 

N-<2KR).hydroxy-1(SHndanyl>^(SHethoxycarbonylamlnoH(S)-hydnixy-6i>^ 
iphoirnj^elhoxy)phenyl)me«hyOhexanamide. w« 

NK2-(R).hydiDx^1(SHndanyO^(SH1.1-dlmethylethoxycarbonylamino>^S)-hy^ 
phdhyl)etho>v)phenyl)-2(I^K3'S>henytprop-2-'en-1-yl)-hexanamide, 
N-<2-benafflmiddylmethyl)-N-5<SH1.1-dbnethylelhoxycaibonytamlno)^ 
Bnyl)ethoxy)phenyl)-2(R)-(3'^hanylprop-2-'en-1-ylH»xanoyl iaoieueyi amide. 

^H2-benzamidolylme^hyl)-N'■^SH1■1■dime^hylelhoxycarbonylaminoH(SH^yd^»^^ 
4-(2-{4-morphdlnyl)elhoxy)phanyiHiexanoyl isdeuc/l amide, 
N^(pyrTdo|3,2-b]pyridin^-y))methyl)^-5(SH1.1-dimethyle«hQxycar^ 
enyl-2(R)-(4-(2-{4-morphdinyl)etha)v)phenyl>-hoxanoyl isoteucyl amide, 

NK(»<2-morphdinylethyl)pyfrolo(3,2-blpyridin-2-yi) " methyl)-N'-5(S)-{1.1^rBiiethylethoxycar- 
toi2lammoH(SHiydrajv-6-p»»ny|.2(RH4-(2 / isdeucyl 

N^2(R)-hydroxy-1(SHndanyl)^SH1,1^imethylethoxycarbonytaminoH(S)-hydn^ 
{{3-{2-(4-morphdinyl)Bthoxy)phenyl)methyl)hexanamide, 

N^2(R)*ydroxy.1(Shindanyl)^(SH1.1-dimethy)ethoxycarbonylaminoH(SH»ydroxy-6K4-{^^^ 
phdiny1)eth0Ky)phenyi)-2(R)-phenylmethyihexanamide. 

N^2(R)^droxy-1(S).|ndBnyl)-5(SH1MMlimethyiethoxycaibony!amlnoH(SHiydroxy^4^2H4^ 

pndino)ethojv)phenylV2(RH(4-{2K4.morphcliny1)et»ioxy)phenyl)methyl)hexanamide, 

^H2(S)-hyd^oxy-1(S)-ben2opyrBnyl)-5(SH1.1-dimethylethoxycafbo»1yIaminoH(S)*yd^ 

-morphdino)ethoxy)phenyl).2(RH(4-<2-(4Mnorphdlnyl)ethoxy)phenyl)melhyi)hexanamide, 

^H2(S)-hydroxy.1(SH)e^zopyranyl).5(SH1.1-dlmethy^ethoxycalbony1amlnoH<S)-hyd^^ 

-moiphd&iyl)ethoxy)phenyl).2(RH(4-hydroxyphenyl)4nethyl)hewnamlde, 

NK2(S).3KRHJlhydrox^1(SHndanyl)-5(8H1.1-dimethylethoxycarbo^ 

y•-2(RH(4■<2-(4^norphoif^yl)eBKwy)pheny^)methy^)hexanamlde, 

rH2(S>.3(RHlhydroxy.1(8Hndanyl)^H1.1-dimethylethoxycmbonylamino)^^ 

i-2(J^^(3^^4-morphdinyl)ethos«y)pheiiyl)methyl)hexanamlde, 

r*<2(RHvdrox^1(SHndanyl>^(SH1,1-dlmethylethoxycart)onylamln )-4(8Hiydioiy*(4-(2-<4Hnor 
phdinyl)e«hoxy)phenyt).2(RH{4-(a<44norphdlny!)ethoxy)phenyOmethyt)hexanamide, 
N-{2(RHiydfw<y-1(8Hndanyl>«(SH1,1-dlmothylelho)cycarbonylamln H{8Hiydn>xy^henyt-2(R)- 
((4-(2-(4-morphdinyOpropytexy)ph nyl)methyl)hexanamide, 

hK2(R)-hydK)xy-1(SVIndanyO-5(SH1,tHiimethyletha(ycarbonylamlnoKSHiyd^ 
((4-(2-dimethytamlnoeth xy)phenyl)methyOhexanamide. 
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hK2(R)-hydroxy^1(SHndanyl)-5(SH1,lHJimothy^ 

((4-{2-<1.plperidln^)ethoxy)phonyf)rnethyf)hexanamide, 

N^2(RHvdrox3^1(SHndanyl)-6(SH1t1-dknott 

((4-(2K1-pyrrdWfl^0ethoxy)phenyf)methyl)hQxan^ ^ 

N-(2(RHiy(lrox^1(SHndaiiyl)M5(SH1.1-<ii^^^ 

((4^^,N-b(s(2HnethoxyethyOamlno)ethoxy) ph6nyl)methyl}hexanam)de. 

NK2(RHvdraxif-1(SHn(lanyt)H5(SH1J-^^^ 

({4-(2Hlhlamorpholin^yl)athQxy)phenyl)methyt)he^ 

NK2(RHiydrtay.1(SHndanyl)^Hl,1-dlmet^ 

(4-{2.(4^lK>xQ4hianiorpholIn^yI)ethoxy)phenyl)methyl)he^^ 

NK2(R)-hydra)Q^1(SHndanyf>^(SH1,1-dImethyiethoxy^^ 

(4-(2-(4^1J^toxy!hlanK>rphdlrH4-y|)etho^^ 

^K2(R^hyd^ox>^1(SHndanyf)-5(SH1.1-d^meth^^ 

(4^2-(1-<4-flwthylplperazirv1-yJ)ethQxy)pho^^^ 

NK3(S)^ro3QM(S>berTZopyrHnyl)-5(SH1 .1-dimemylethoxycarbonyfamirio>4<SH^ 

2(RH(4K2-^4-morphdlryl)othaxy)phenyOmethyl)he^ 

NK2(S).h5rdroxy.1(SH)enzothk)pyranyl)-5{SH1.1-dh^^ 

eny|.2(RM(M2'<4-inorphoIinyl)etWcocy)pheny1)m^ 

N-<2(RK«rnethylaminaac8toxy^1(SHndany^ 

S)herTyW2(RH(M2-(4H7wrpholInyi)ethoxy)phM 

N-(2(R>«»to)c^1(S)-in<Ianyl>^SH1,lHlimethyIethaxy^^ 

((4K2-(4-rnorpholInyl)ethQxy)phenyl)methyl)hexanam^^ 

NH2(SX3(R)^cetnxy-1(SHndanyl>^SH1,1-tfim 

l-2(RH(4K2-(4-morpholinyl)elhoxy)phenyl)methyl)hTOna^^ 

^H2(RH1ydIOxy-1(S)-^ndarlyl)-6(SH1 .1-<JImethylethaxycait)onylamlnoH(SHt^^ 

({4-<4H2Hrnethoxy8thylairtno)elhc«y)phenyl^ 

hK2(RHiydraxy-1(S>4ncfanyr)^H1J-^^ 

(3K3-PK4-morphdhiyI)ethaxy)pheriyl)piop-2-^1.y^ 

^K2(R).hydloxy-1(S>^ndany^S(SH1•1-<^'«nethy^ 

3K4-(2-(4^norphol(nyl)ethoxy)phenyl)pr^ 

^H5^K4-^wrpMinyl)ethoxy)-2-*8^ 

bdeucyfamide. 

^K(5-(2-(4^nocphollnyl)ethoxy)benzimWaM^ 

-Mroxy^hBnyl-2(RH(4-(2"^4HTKffph^ 

NH2(R>-hydraxy-1(SHndanyl)^SH1jHlimelhyle(hoxyc^^ 

((4-(2-(2-hydrQxyethylanitno)ethoxy)phanyOmethyl)hexanamk^^ 

NK2(RHiydfoxy-1(SHndariyf)-5{SH1,1-^lmethyleth^ 

((4-{2-^2-methylpropyteinlrM))ethQxy)ph8nyl)m^^ 

N^3(R)^lno.2(R)-hydroxy^1(S)Hndanyl)-5(SH1.1-dimelhyl^^ 

pheny^2(RH(4K2K4^^nofphollnyl)ethoxy)phefv0^^8thyI>hexana^ 

N^2(RM(3-pyrW]necafbonyloxy)-1(SHndanyf))-5(SH1»1^ 

xy^heny^2(RH(4-(2K4^no^pholinyl)elhoxy)phenyl)m8^ 

N^2(RH>-bex3decanoyloxy-1{SHndanyl).5{SM1.1-dirnethylethoxyc^ 

phenyl-2(F^-((4K2K4-rnoipholinyl)ethoxy)phenyl)melhyl)hex^ 

N^2«^R)-hydrox^1{SHndanyl)-5(SH1J-dirnethylelhoxycar^ 

-((4(?^3,5-dimethyifnorpholin-4.y()ethoxy)phenyi)TO 

N^2-<R)^ydroxy.1(SHndanyl)^SH1.lHflmelhylethQxy<arbon 

K(4^2^2,6KJimethyrrTKirphdIM-yI)edio^^ 

r»K2KRHiydroxy-1(SHndanyf>^(SH1.1-difTOmylet^ 

-((4-(2^2A6,6.t8trainemyfpfperWlrHhrt>^inM 

N^2-(RHvdiox^1(SHndanyl).5(SH1-1-dImett^^^ 

-((4-(3-(4Hnorphollnyl)ppopyOphenyl)mothyl)hexanam!d^ 

^H2-(R}•hydroxy-1{SHndany()-5(SH1.1-dimethylethoxyc^ 

-((4^4-inorphoirnyf)n»thyrpheny!)melhyl hexanamidd, 

N-(2-(R)-hydrDxy^1(SHndanyl)-5(SH1.1'drmethyIethaxyca^ 
-((M3^bM2HT»moxyethyOamIno)propyl)pheriyl>fnett^ 
NH2(RVl!ydmxy-1(5Hndany1)^SHl.1-dlmBtMethoxyc^ 
((4H3^1-thlamorpholln^)propy<)phenyi)meth^ 
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N-(2(R>-hydroxy-1(SHndany!>^(SH1.1-dimethylethQxy^^ 

((4^-<1-Wdaaffltyl)elhoxy)pbenyl)methyI)h 

^H3(R}-hyd^wq^1(5Hn<lanyl)-«(SH1•1-dlmetW 

{(4-(2^4^orpholiriyl)ethoxy)phenyl)methyI)hexanarnfde, 

N-(2(R^hydraxy-1(S>indanyt)-5(SH(1,2-<Itmethy|.2-^ 

-pheiiyl-2(RH(4-(2-(4-morphollnyf)ethoxy)phenyl)methyOhexan^^ 

l^2(R)-hydroxyui(SHntlanyl>^(SH1J-dfmethyletho^ 

((4^K4-morphdinyf)-2-wethoxy)phenyl)memyOhex^ 

^H2(RHlydfOxy-1(S)^arlyl)^Ht1-dimetf^^ 

((4-(3-dimethyJaminopropyOphenyOmelhyl)hexanm^ 

N-(2{R)-hydrox^1(SHnclariyf)^(SH1-adamant^^ 

(2-(4-fnorpho!lnyJ)elhoxy)phenyl)m8thyl)hexanainIde» 

^K2(R>-hydroxy-1(SHncIanyf)^(SH1.1-dlmeth^ 

{(4-(2-{3KwornofpholIn-4^yl)ethoxy)pheny1)methy!^ 

^K2(R)-hydrox^1(SHndar!yl)^(SH(1,1HlImemyle^ 

-2(RH(4K2K4-fnorpholinyOethoxy)phenyOmethy^ 

NK2^RVhydroxy-1(S^indanyl)-5(SHAIa^inoH(S)-hydroxy^ 

lhoxy)phenyl)methyl)hexandmide, 

NK2(R)-hydra)Q^1(S)-lndanyl)-5(SM1,1-<rimeto^ 

((4^K4.pyridlnytamino)ethoxy)ph8nyl)m8thyOhexanamide, 

l^2(R)-hydra)cy-1(SHndany()^SM1.1-dlmeth^ 

((4-<2-{1.trlazdyl)otho)cy)ptonyl)methyl)hexanamM^ 

N^2KRH8-((2-dImathylamInoethyl)elfQ^amIfX))-^^ 

th<«ycarbonyIamlnoH(SHiydroxy*phen^ 

amide. 

-2(RH(4K2K4-n»n>hoiinyOethoxy)ph8nyOmethyl)hcmn^ 
rH2(RHiy<lroxj^1(SHndanyf)^(SH1.1.2-tr*n8^ 
nyl-2(RH(4^-<4-morptK)lln^)ethaxy)phenyl)niethy^ 
N^2-(R)-hydrox^1(S>^n<tanyl>^SH1,1<«lnethy^1-propy^oxycafbon^^ 

1- 2(R)((4K2-(4-iTurphdby(}eUioxy)phenyOmethyl}hexanainid 
N-(2(R)4«ydioxy^1(S)-«Ktafiyl>«(SHcydoh«tyk«^^ 
K4Hmorphoruiyf)olhoKy)plienyf)melhyOhexanHnHl«, 
N-(2(RHiy<lrox)^1(S>4ndany1K(8Hcydopentytoxycaibon^^ 

2- ^4-morphonn^)eth(»y)pli8nyl)rne(hyOhexanain{ds, 
rH2(R)*y<lroxy^1(SHndaiiyf>^8Hcydoheptytoxycaitoi^ 
2-(4-morpho»nyl)athoxy)ph«nyl)inethyl)hexanamide. 
NK2-<R>.hydroxy.1(S)-in<lan)rl>^SM1■n1emyJ.1^)re^)yloxyealt)o^ 
(RH(4-(2-<4-mo(phol(nyl)ethoxy)phenyl)inethyl)hexanamW», 
N^2-<R>.hydrox^1{SHndanyl).5(SM1.lKJIiT»my|.24iydiwyethoxyca»bonylan^ 
phenyl-2(RH(4H2-{4-fiK>fpholiny()ethoxy)phony«)methyf)h8xanamide, 
N^2(R).hydroxy-1(SHnd8nyl)^(SH1.1-<llmeU7t-2-niethoxyethoxyear^ 
hBny|.2(RH(4K2-<4H«wpholinyl)8thoxy)phenyl)methyl)hexanafnhle, 
N^2(R)-hydroxy-1(SHlK^anyl)-5(SM1.1-dtmethy^2^-lI^ 
ydioxy-6-ptwnyl^RH(4-(2-<4-iTKx^phdinyl)em«qr)phenyl)m 
rH2(RHiydroxH(SHndany«)^(SH1.1-dimethyJ-2-(2^2Hn6^^ 
noKS>*ydroq^6i)henyl-2(RH(*K2K4-moiphollnyI)ethQK^^ 
NK2(R)-hy*oo(y>.1(S>*idany«)-5(8H»fflethy|.3i)enVoxycaflKM^^ 
H(4-{2'<4Hnorphollnyl)efhaxy)ph8nyI)mathyi)hex^ 
r+^2(R)-liydroxy^1(SHrKlaiM>^SH*<th^^ 
((4H2-<4Hnorphollnyl)ethO]v)phenyl)mflthyi)hexanafnide, 
N-{2(RH>ydroxj^1(SH«lanyJ)^SH1-bicyctoPA21oely^^ 
2(RH(4-P-<4-fliorphollnyl)Btrwxy)phenyl)inethyl)hexanainlde, 

r<K2(RHiydrox^1(SHndany1)^SH1-«cyck)I2A1Jheptykixyc^ >4(SHiydroxy^henyl 
•2(RH(4K2-(4HTOfphaiinyl)ethaKy}phenyl)methyl)hexanam]de. 
NK2(RHi)rdroK^1{SHndanyl>«(8Hmeth<wycarbonyt^ 
morplK)(Inyl)ettM3Ky}phenyQinelhyl)hexanamlde, 

hK2(R)*ydroDcy-1(S)*idany))^H(2-tetraMroft^^ H(S)-hy<lrejv-6i»h 
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«ny^2(RH(4-(2^4-mo^phol^r^yl)ethoxy)phenyi)met^^^ 
^H2(R)-hydmxy-1(SHndar|yl)^(SH(3-tetra 
eny|.2(RM(4-(2K4HnorpholInyl) thoxy)phenyl)methyt)haxanam{d , 
N-(2(R>hydroKy^1(S)-fcKlaivl)^SH1-m^ 
raxy*phen3r^2(RH(4-(2^4^mor^ 

NK2(R)-hydiiay-1(S)-lndanyl)^SHl-me^ 
ydroxy^ ■i>l»nyl-2(RH(4-{2-{4.inorphonn^^ 

N-{2(R)-hydraxy-1(SHndaiTyl>^SH3^ 

(RH(M2-<4HT»n)hoIJnyl)«thoxy)phenyOm 

^^2(R)-hydlO)q^1(S>-i^K^a^yl)^(SH3-te^^ 

(RH(^H4-nwrphollnyOetho)y)phenyl)methyl)ha^ 

^K2(R>-hydroxy^1(S)-inda^y^)-5(SH4-t8trahydlop^^ 

(RH(4K2-<4-nwphdinyl)ethoxy)phenyOinethyO^ 

^H2(R)-hydrox3^1(SH^danyO-6(SH{2-tetrahydro^ 

^wny|.2(R)-({4-(2■^4-mofpholJnyI)ethQxy)pheny^)rneft^ 

^H2(R)-hyd^axyw1(SH^danyl>^SH2.rneth^ 

<^hdinyl)ethaxy)phenyl)rn8thyl)hexanamide, 

^H2(R^hydrax3^1(S)-^«tenyl)-5(SH2-(2-^^ 

<4-{2K4^norphoIlnyOethoxy)phefiyl)me^ 

^K2(RHvdroxy^1(S)-lndanyl>^S)^^2^2-TO 

nyl-2(RH(4-(2K4-morphoijnyl)ethoxy)phenyOmethy!)ha 

rH2(R>hydroxy^1(SHiKtanyl)^SH1.1^etf^ 

{(4-(2-(4-inorphollnyI)ethoxy)phenyl)in8^ 

N-{2(RHiydft«y-1 (SHndanyl)^SH(2(RH^hy*oftiranyl)^^ 

2(RH{^K^orphdJnyl)ethoxy)plienyl)methyl)hexanamid8^ 

l^2(R>^draxy-l(SHndanyl>«(SH<2(Shtetrahy^^ 

2(RH(4-(2K4HnorphdJnyI)othax^ 

N-(2(R)-hydra)cy^1(SHix«aiiyl)^H(3-t^^ 
HM2-(4-morphonfiyf)aihoxy)pheny^ 

N-<2(R)-hydroKy-1(SHndanyO^SH2Hmethylpp^^ 

(4^2-<4-morpho8riyOethoxy)phenyI)^^ 

NK2(R>-hydroKy^1{SHn<fanyl)-5(S)^-<T»lhox^ 

4-<2K4-fTX)rphdhyl)ethoxy)phenyf)mett^^ 

hK2(R)4iydroxy.1(SHncter^^ 

ny^2{RH(4-(2K4Hi)orphollnyI)etho^ 

N-(2(RHiydrax5^1{SHrK*anyI)^SH2H(2K2^hwc^ 

oxy^heny»-2(RH(4K2K4-morphollnyO«th 

NH2{R)-hydroxy^1<S)-lndanyf>^SM1.1-<«methyie^ 

({^K2KWomofphdin-4-^)8thQxy)phenyf}n»myf)hexana^ 

N^2(R)-hydrox^1(SHndanyl)-5(SH1,lHjim^ 

enyr-2{RH(4-(2K4-rnon)hdinyl)ethoxy)phenyl)methyOhex^^ 

N-(2(R)^droxy-1(SHrKtanyl)^(SM1.1-<«me^ 

((4-<2K44TK>rpho(inyl)ethyKhlo)pheriyl)meth^ 

l^2{R^hyrfrox^1(SHiKlanyl>^(SH(carbobe^ 

morphdmyl)6thG0(y}phenyl)methyl)haxanamide, 

NK2(R)-hydroxy-1(SHndanyl)-5(SH4-pyridy<^ 

(^2-{4^iwfpho&tyl)ethoxy)phenyl)^ 

NK2(RH!ydroxy^1(S)^ariyl)-5(SH^ 

4Hnorpho|[f^)ethoxy)phenyl)m6thyt)hexM 

N-(2(R).hydroKj^1(S)-Wanyl)-5(SMrvbu^oxycaib^ . 

-inoipholinyOelhaxy)ph6nyOniethyJ)hexanama8, 

N-(2(R)-hydroxy-1(SHnclanyl)^(SHtH^ 

4-morphdinyl)ethoKy)phdnyl)me^ 

N-(2<R)-hydro)cy-1(SHndanyl>^(SH1,1-dlm^ 

»-2(RH(4K2^4-morphdInyl)eftaxy)phen^ 

hK4{R).hydro)Q^.2(RHi»thy!.1(R)-^ 

xsf^h8Ciyl-2(RH(4-C2K4HnorphoIiiiy|^^ 

rH4<RHydraxy-2(SHnethyf-1^^ 
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y^heriyl-2(RH(4-(2-<4HiToipholinyl)ethoxy)phenyl)methyl)he«afi^ 

y^henyl-2(RH{4^K4^holinyi)ethoxy}ph8nyOmelhyOh«ananiM^ 

I!S?'"*T!^®!:?f*'^^^®^"*=^*^ "*yO^(SH1.1-dlniothylelhoxycarboiiylafnino)-HS)^y^ 
y^heny^2(RH(M2K4^T»^>holInyl)ethoxy)pheny^ ^ 
NK2(S).^RHihyitot>x^5(R)Hi»^ 

-2(RH(4-(2K4^nofpholtayl)ethoxy)phenyt)ine%l)hManar^^^ r"7«««r pnenyi 

'!««^'^^''^''***™"'^^®>^'''''-**'''**^ 

K(4-{2K4-n»iphonnyl)ethoxy)phenyl)in8thyl)he)(anflmide, i \ / 

^H2(R)-hyd^<wy-1(S)-biqrdo(4.3.0J^onyl)^(SH1.1K«me^ 

ph8iiy|.2(RH(4K2-(4-inoipholinyOelhoxy)ph8nyl)meltiyl)he^ 

-2(RH(4K2K4^hdlnyl)elhoxy)phenyOmethyl)lw^ ^ y«uxjMH>nenyi 

JH^Hiydraxy-1(S).IndanylK(SH1.1-<limett^ 

^4^2■<4^aablcydop^octanyM-amInhlmyOelhoxy)phenylme^^^ 

phollnoethoxy]phenyl)methyihexanam>de, r j j-^ rv^^ 

rH3(S)4mltK)-2(R^hydroxy.1(SHndany{K(S)+l»^ 

(4^2^l1orphollnoethoxylphenyl)rnethy^hexanaIn^de. 

NK2(RHiydroxy^4.5,6.7JArhexaMro^nd^ 

SHiydioxy^henyl-2(RH4H2K4HTKirphonnyl)ethoxy)pheny1)mett 

N-(2(RM(3-carboxypropanoyl)oxy>-1(SVlndanyl)^SH1.1-<ruT^ 

<wy^henyf-2(RM(4-<2K4-inofphonnyDelhoxy)ph8nyl)inel!iyfl^^ 

fH2<RHiydraxy.1(S)-lndanyO^S)«icdi»yJaniJno-4(S)-^^ 

hox^ph9nyl)m8%f]haxanamide, 

►H2(RH(2H2-(2Hneffwxyeth0Ky)ethoxy)elhoxy)carbof^^ 
yoart)onylafnliK>KSHiyd«xy^phenyl-2(RH{4K2-(4^^ 

N^2(R)-hydroxy.1(S)-lndanyi)-6(SH4^etrBM'opyra^^ 

{{4^-<4-roofphonnyJ)ethoxy)phenyl)methylhexanainlde, 

tH2(RVhydroxy.1(S}^nyO^(SH(4-telrahy*opyrMyl)aeetairtdo)^>^ 

-(2-(4^twfphonnyl)ethoxy)phenyt)methyttiexanarnfde, 

KH{d8-2(RH1'-*n^yl-3'^)^u[nudidiniijmylcart)ony()oxy^1(S).in^ 

artonylaminoH{S>*ydroxy-e^>heny|.2{RH4H2■morphdIn<)et^ 

^^2(R)-hyd^lXl^1(SHndanyl)^(S)-ac^mino4(S)^lydroxy^i)henyl-^ 
hoxy)pheny()hexananiide. 

^Kd»-2(RH4^4-Inethy^-1^)fperazfl1y^lI^ethyl>-be^zDy^axy-1{S)^ndaI^ 

bonylam(noH(S)-hydroxy^heny«-2(RH4K2Hnofpholinoemoxy)pheny»ne^ 

N^ds-2(R).hydroxy.1(SHndanyJ)^SH2(SH1Jslimeftyl««Kwyc^ 

-~^^w,-.■,«.u*Jr-^>1JIl■^y,.z^K;-^«^z■^twIpr^olil^oetho;V^Phen^ 

^^d»K2R)-hydf«xy-1(S)-ilrfany^)-5{SH{5^xo-2(SHet^ihydro(iwBnyl)M 

6i)heny(.2(RH4-{2^TW)rphdlnoethoxy)phenytJinethyfhexanainWe. 

N^d8.2(R).hydroxy^1(S)-indanyl)-5(SH2(8Hamlno-4-hydroxyt)o^^ 

-2{RH(4K2Mnofphdinoetho)(y)phenyl)n»thyl]he)(anatnide. 

^H2(R)^(4-(^w)rpho«no^»thyl)ben^oyOoxy^1{8)-lndanyO-5(SH1.t-dit^ 

(S)-hydrojqf^heny1-2(R>^4H2HW»rphdInoethoxy)pheiiyl)n^ 

l^d8-2(R^hydfoxy.1(S)-lrKlanyO-5{SH1-lrBn8K2^»ydr(wyIi^ 

xy^pheiiyl-2(RH(4K2-mofpholinoethaxy)phenyOineihyqhflm 

KKd^2(R>hydroKy^1{SHndanyl)^HSHlHd8-(2*ydroxylndanyli^^ 

6i>heny!-2(RH(4<2HiKjn)hoynoetho)cy)pheny1)meth^ 

hKd»-2{R).hydroxy-1(S)-liidaiiyl)^SH(2-hydroxy-l.indanyln^ 

ph ny»-2(l^(4-(2Hiwrpholaioelhaxy}phenyOmeihyqhexanainld6. 

hKd»-2(RHiydrox)^1(S>Indanyl>-5<5H(4-iiK)tphdlnyl)cart^ 

(4-(2-4norphdinoethoxy)phenyOinethyl]hexanainlde, 
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NK2(R>-hydmxy-1(S)-fndanyl)-5(SH3(RHetrahydrofij 
J-2(RH4-(2-(4-mofphollityl)elhoxy)ph nyQmethyfhexanamkte, 

W^cla-2(S)-hydro)Q^1(S>-benmpyrany^ ny( 

-2(RH(4K2Hnorpholinoethoxy)phenyl)m8thyl]h8xanamid^ 

hHcls-2(S)-hydraxy-1(S)-ben2opyranyl>5{SH^ 

OKy*phenyJ^(RH(4-{2HffK)rphoIinoelhoxy)ph8nyl)r^^ 

NK2(R)4iydrox^1(SHndanyl)^(SHhexahydrofuroR 

y-«i)henyl-2(RH4-(2-(4-fnorpho*lny1)ethaxy)phenyl)m 

hHcls.2(RHiydro)q^1(SHndanyJ)^(SH(2^-di^^ r3Hlbxdans-4^ethyloxy>carbonyl]^^ 

S)-hydraxy^6-ph«ny»-2(R>.K4-(2-morphdinoe^ 

N-<ds-2(R)-hydroxyw1(SHfKtenyl)^{SH(2-firanyImeA^ 

2(RH(4-(2^norphollnoothoocy)phenyI)in^ 

^^2(RHTyd^axy-1(S)-lndaf!yl^5(SHN'-ac^ 

morpholIno)ethoxy)phenyllmdthylh0xanamide, 

NK2{R).hydroxy-1{SHmtenyl)^SH2K1>bMnwt^ 

y-6-pbeny»-2(RH^K4.inorphdino)etho«y)phen^^ 

rH2(R)-hydroxy-1(S)-liKJanyl)-5(SH5(R)-hydr^ 

(SHiydroxy^phenyf.2(RH4-(2H4-n»orphoi1nyf)othox^ 

^Hc^a•2(R)-hyd^Qxy"1(SHndal^yl)^SH(3-methoxy•1-bu^ 

y»-2{R)4(4-(2-iiKrphofIiK)ethaxy)phenyl)nieth^^ 

rHds-2(R>.hydra)cy^1(S).lndanyl)^SH(1-m^ 

nyl-2(RH(4-(2HnorphoHnoelhQxy)pheivOniethyQhTO 

hK2(RHiydKwy-1(SHndanylJ-5(SH2-(1,3-b»s^ 

ny^2(RH4-P-<4Hif»rphofino)athoxy)phen 

rKci8-2(R)4iydraxy-1(SHndanyl)^ 

ox3^«-phany^2{RH(4-{2.^no^pho^Inoothoxy)phM 

rH2.2Hjk»coH4(S)-feotWochitmw^ 
2(RH(4-(2HT«fphoRnoeehoxy)phenyI)n^^ 

N-<2(R^)Haxo-4{S>480^Wochfcmlany^^ 

-2(RW(4K2HnorpholIm)ethoxy)phenyl)methyOhexan^ 

hHd».2(RHiydraxy.1(SHndanyl)-5(S^^^ 

ra)y-^ph8nyl-2{RH4K2-n»fphollnoethoxy)pheny1)m 

N-(cls-2(R)-hydraxy.1(SHndanyl-5(SH4H-tetrahy«Sr^ 

xy-6-phefiy^2(RH4-(2-rnorphGitno6thaxy)phenyl)math^ 

NK2{R)-hyKlraxy^1(SHfKlany()N5{S^ 

(RH4H2K4-nwphonno)ethoxy)phenylmethylIhexa^ 

hHds-2(R)-hydrox3^1(S)-lfKJariyl)-5(S^^ 

xy-6-phenyt.2{RH(4-(24!K)rphofirK»etho^ 

ISK4(5)-isothlochrornanyl)-6{SH1»1-<fimetfiylelhox 

2Hnoipholinoethoxy)ph«nyl)inethyl)hexanafnlde, 

NKci»-2(R)-hydroxy-1(SHndanyf).5(SHIN-2-q^ 

henyl-2(RH(4K2HiKMphodnoelhoxy)phenyl)methyl]bexana^ 

hK2(R)-hydroxy.1(S)-lndanyi)-5(SM2-furanylmeth^^ 

rpholino)ethoxy)ph8nyl)methyi-6-cydoh€xylhexanamlde, 

fH2(R)-hy<Jroxy.1(S)-lndanylK(SH(3(R,S)-tBtrahydf^ 

RH4-(2^4.^KJrphoIfnyl)ethoxy)phenyl)methylh8xana^^^ 

^H2(RHlydraxy-1(SHndanyl)^(SH(2(R,S)-tetr^ 

RH4-<2K4-iTwrphorinyl)ethoxy)pherTyl)mathylhe^ 

^H2(RH!yd^lxy-1(S)*danyl>^SH(4.Mi^^^ 

l-2(RH4H2H4-mofpholinyl)etfKi)y)ph^^ 

N-(2(R).hydra)cy-1(S>indanyf)-5(SH1,1-dImethylethax 

(J^4K2^4-m6thyIpfp8raadny08tho«y)phenyl)n»th^^^ 

N-{2(R>hydraxy^1(SHndanyl)-5(SH(24uranylfnelh^ 

PK4-(2-fiK)rpholiiwethc«y)phenylprop-2-en-1^ 

N^2(R)-hydroxy^1(SHndanyl)-5(SH{2^nethoxyethoxy)ca^ 

ia-(4-(2HT>orpbonnoethcwy)phenylproj>-2-erKl-yl)he» 

N-(2(R)-hydr(My-1<SHrKlanyl}^SH1,1-<<lm8thy!e^ 

(RH3K4^2-<4Hi»rpholInyr)8thcay)ph8nyOprop.2-8n-1^ 
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(fW4-<2-(«Jiethytemfno)elhoxy)phenyl)methylhexanamlde. 

(RH4^KdiIsopropylamlno)eth««y)phenyOmethylhexanamIde, ^' T«nwyi<£ 
N2(R>hyJfox3^1(S>lmlaivl)^ 

y^a^1lnoethoxy)phe^yl)-2(RH3^)heny^2-propen-1^hexanaIlll{le. *«'«ron'n-«-<i"nejn 

nyl-2(RH4-(2-K4Hmorphollnyl)e|hoxy)phenyOineaiylh8xanainWe. '-^ * » 

y-6.phMy»-2(RH4-(2^4HTiopholinyl)etliaxy)ph6iiy(>iw»^ ^ ^ 

hy*X»qr^henyt-2{RH4^-<4^^ 

hydrDxy^enyl-2(RH4H2K4^ocpho!lnyi)elhQxy)phcnyl)metlvl^^ 

ro)v^henyU2{RM4-(2-(4HiM^ 
(S)^^x)^«-ph8ny^2(RM4-(2K4^t»rpholinyl)ettK»xy)p^ 

l-2(R)-(trana-3^4H2-{4HW»phdnyl)ethO)v)phenyl)proj>-2-«n-1-yOho^ 

l-2(f^lnin5^4.(2-{4.n»rpholinyl)cllioxy)phenyl)prop.2-en-1^ 

r<K2{R)-hydroxj^1(SHndanyl)^S)K3(SHetrahydroftjranylaxycart^ 

hexyl-2(RHtran8-3-(4-{2K4-niofpI>dInyI)emo>^)phenyl>pro|>-2-^n.1.yOhexan^ 

N-(2(R).hydroxyul{S>indanyl)-5(SH3(S)-tetnihydropyranytoxycaA«^ 

hexyJ-2(RHlran»^-{4^2-{4Hnorpholinyf)8ftoxy)phenyJH)«p.2-en.1-yl)h^ 

NK2(R)*y*oxy.1(S>-indBnyl)^(S)K3{SHetrahydrofuianylOK^^ 

..SRy!-2{R)-(4-<2-<4^iiorphahvi)ethoxy)pheny))methylhexanam 

N-{2(R>*ydioxy.1(SHndanyl)^(SH3{SHelrahydrofuranylaxycartxinylam 

hejq^2(RH4-<2Hlle%lairtnoethoxy)pheny1)melh^)heacanairi<to, 

N-(2(R)*y*oxy^1(SHndanyO^^H3(SH8trahydrofUtanytoxycart)on^ 

hexy^2(RH4K2-{N,Hsll-2-piopyl)airtrwelhoxy)phenyl)methylhex^ 

N-{2(RHiydioxy^1<SHndanyl)^(S)-(3(SHetraMroftjianylox^^ 

hexyl-2(RH4-(2-(4^i»thyl-1i>^8iKiiq(1)eftoxy)phenyl)meth^ 

NK2(RHiydtoxy-1(SH^ 

NH2(RHiydraxy.1(8HndanylK(SH3(8H.1<lioxote(rahydh)ftlof^ 
roxy<-cydohexyC.2(RH4K2K4^nofplKilinyl)etlKixy)phenyJ)m 
NK2(R)4iy<Jreocj^1(SHmtenylK(SH3(S).1.1^Jloxotrtrahydr^^ 
iwv^henyi.2(RHtian8^4K2K4^ 

NK2(R)^<J«x^1(8>Indariyl)^(SH3(S).i.1^otolrahydrothl^^ H(S)-hyd 
n)xy.*<jydohaxy|.2(RHtran3^4-(2^4.mofpholM xanamide, 
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W-(2(R)-h5rdroxyw1(SHndariyl)^(SH^^ 

roxy-e<ydcrfiexy».2(RH4H2-(4-methyMs)lpor^ nyl)methylhexanamld6. 

N-(2(R)-hydro)Q^1(SHndanyl)^(SH3(SH,lHJioxo^ 

roxy*csyctehaxyl-2(l^(4-(2-(4^^ thylhexanamide, 

hK2(RHiy*ax3^1(SHndanyl)^(SH3(S)-1,lHlio^ 

raxy^heny»-2(RHtran8^4-e2-<4-morpholin^ 

r^K2(RHiydfO(xy.1(SHndanyl)^(SH3(S)-1,1-dlo)^^ 

rQxy-6-cyclohexy!-2(R)-lrEms-3^4-2K4Hnop 

N.<2(R>hydraxy-1(S)-indanyl)^(S)^S)-1,1^kaot^ 

raxy-«<ydohexyl-2(I^(4K2.(4-methyl-1^)Iper^ 

^H2(RHlydraxy^1(Shi^danyl)^(SH4(8>.hydroxy^ 

droxy-^henyi-2(f^K4-{2K4Hnorpholinyl)eth 

N-^2(R)-hydroxy^1(SHndanyl)^(SH4{RVhydrQx^ 

droxy*phony»-2(RM4K2K4-moipholInyt)etho^^ 

N-{2(R)^ydmxy-1{SHndanyI)^(SM4(S)^nethy*-3(S)-^^ 

roxy-6H)heriy^2(RM4^2K4HfnorpholInyOettoxy)phen^ 

^H2(R)-hyd^cwy.1(S)-lnda^yf)-5(SH4(R>^TlBthyW(^^^ 

ro(xy^heny*-2(RH4-{2.^4.mciphd^ 

N-(2(R>hydro>cy.1(SHn<laiiyl)-5(SH2^ethoxyet^ 

H4-(2-{4-morphdlnyi)ethaxy)phanyI)fne%lhexar^^ 

NK2(R)-hydroxy-1(SHndariy()-6(S)^ 

^2(RHM2-<4-mofphdfnyl)ethQxy^heny<)met^ 

or pharmaceuticaHy aoceptabfe salts thereof. 

A compound, which is 

FH2(R>h>«*Ktt3^1(SHndanyl)-5(SH1,1 
((4-(2-<4HnorphollnyJ)eth0Ky)pherjyl)iT^^ 
NK2(R)^rox^1(SHndanyl)^SH1.1-dim©thy«ethox^^ 
((4K2-(N,M-bis(2-™thoxyethyl)afnin^^ 

N-<2(R)-hydraxy-1(S)-Indanyl)-5(SH1-methylethQxycar^ 

(2K4Hnorpholinyl)ethoxy)pheny1)fnethyl)h«xanam^ 

^H2(R)-hydroxy.1{S)-indanyl)^)^tho>cycar^^ 

pholinyl)ethQxy)phenyl]inethyt)haxanamIde, 

N-(2(R>-hydraxy-1(S).rndanyl)^(SH1.1-dimethylBthoxyc^ 

(RH4-(2-(4-morphol!nyl)ethoxy)phenyi)methyl hexanamlde. 

NK2(R)-hydroxy-1(S>lndanyl)-5{SH3(S)^trahydroftjrar^ 

hexyi-2(RHM2-(4-inorphdinyOethoxy)phenyOm hexanamide. 

l^2(RHtydfoxy-1(SHndanyl>^SH1.1-d^ 

(RH4-(2K4-inethyl-1s>ipefaadny()ethoxy)phenyi hexanamide. 

N-{2(R>-hydfoxj^1($)-indanyl)-5<SH3(S)-tetrahydrofura 

hexyf-2(RM4H2-(4-m8thyl-1i)iperazJnyl)ethoxy)pheny()methyl hexanamide. 

NK2(R>-hytfroxy.1(S>-lndanyl)^SM1.lH«methy!ethoxycart)ony^ 

(RH4-{2-(N^W-pit>py()aminoethoxy)pheny1)methyl hexanamide, 

^K2(R)-hyd^oxy^1(S)^da^yl>^(SH3(S>t8t^ahydrt)tUra^yloxyca^b^^^ 

hexy|.2(RH4-<2-(N,N-di-2-pfopyl)amInoethoxy)pheny1)methyl hexanamide, 

N^2(RHiydraxy-1(SHndanyt)^SH1,1-dimethylethoxycart)on^^ 

(RHtran»-3-{4-(2-<4-mofpholinyf)ethoxy)phenyOprop-2-^ 

rH2(RHiydrox^1{S>^nyi)^SH3(S).tBtrahydrofa 

hexy^2(RHl^ans-3-{4-(2-<4-morphd^nyOett hexanamida, 
N-<2{R>.hydroxsM(SHndanyl)-5(SH1 J-dlmethylethQxycarbony(aminoH(S)-hydroxy-6-phenyl-2(R)- 
(trans-3^4-C2-(4.morphdinyOethox^ptenyl)piop.2-en-1-yl) hexanamide, 
NK2(RHiydrexy-1(SHndanyl)^(SH3(S)-tetrah^ 

l-2(RHlrans-3^4^-(4-morpholiriyt^ hexanamide, or 

N-<2(RH!ydraxy.1(SHndanyl)^^H2-methoxyethyfo)yatf^ 
tran8-3-(4-(2-{4-morphojinyOethoxy)phenyl)prop.2^n.1-yl) hexanamide, 
or phamnaceutically acceptable salts thereof, 

A compound which is 
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((4K2-<4Hnorpt»IInyt)ethoxy)pheny»)methy|)hoxanaini(te, 

((4H2^N.N^>»(2^t»thoxyrtlvl)amino)Hrthoxy)phenyl)mrthyl)he^^^ V'^ 
(2-(44noiphollnyOelhoxy)ph8nyl)methyl)hexanamid^^ / »-«-k y v r\i*- 

phollnyl)ethQxy)ph6nyI)niethyl)hexanamWe, ^ 
or phannaceuticalV acceptable salts thereof. 

bonylaininoM(SVhydn«jr*phanyM(RH(4K2^4Hnorphol1iiyl)rt 
or pharmaoeutacaliy acceptable salt thereof. 

I!l.""'tl«v.!L°^5^^' " N-(2(RHiydtoy-1(S)*daivJ}^SH1.1-dlmethyleltK)^^^ 

bonylaii«noH(Shhydroxy*phenyl^(RH(4-(2-(N.hHris(2HnethOK^ 

dX8n8ITudG« 

or ptiannaceutically acceptaUe salt thereof. 

10. TJm confound of aaim 7. which is N-(2(RHiyditwy-1(SHiKteiiyO^SHlKnethyfethoxycar^^ 
4(S)*ydIOX)^«^)hB^y|.2(RH(4^2^4^«o^phdi^y^)ethoxy)pheny^^ ^ 
or phaimaceutieally acceptable salt thereof. 

roxy^phenyt-2(RH{4K2-{4HiK)fpholinyl)ethoxy)phenyl)imlhyl)he^ 
or pharmaceuticsdly acceptable salt thereof. 

1Z The compounds of aahra LH in combination with any of the antMrals. knmunomodulaiars. antibiotics 
or vaccines of the Table. 

13. A pharmaceutical oomposiikm comprising the compounds of aaims L1 1 and a pharmaceuticafly accept- 
able carrier. ■ 

14. A pharnaeautical composition oomprieing the compound in combination according to Claim 12and a phar- 
maceuticaily acceptable carrier. 

15. The phaimaceutical composition of Claim 13. lor use in the treabnentof AIDS, in the prevention of infection 
by mv. In the treatment of infection l>y HIV. or in the inhibition of HIV protease. 

16. The phamiaceutical composition of aaim 14 for use in the treabnent of AIDS, in the prevenUon of infection 
by HIV. m the treatment of infaction liy HIV. or in the inhlbitian of HIV pratease. 

17. The use of a compound as claimed In any one of Qaims 1-1 1. for the preparation of a medt«in»nt 
fsr treating AK3S. 

18. The use of a combination according to Claim 12. for the preparaGon of a medicament useful for treating 
AIDS. ' 

19. The use of the compound of any one of Qaims 1-1 1 , for the preparatfon of a medicament useful for pre- 
v«itlng Infection by HIV. 

20. Theu5eoftheoombinationaccoftf}ngtoaalm12,fbrtheprepara^ 
infection by HIV. 

21. The use of the compound, as daimed In any one of aalms 1-1 l.for the preparation of a medicament useful 
for treating infiactlon by HiV. 

22. The use of the oomblnalfon according to Qahn 1 2, for the prepamtlon of a medicament useful for treating 
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Infection by HJV. 

23. The iiS8 of a compound as daimed in any one of Claims 1-11, for the preparation of a medicament useful 
for Inhibiting HIV prt^se. 

24. The use of the comWnatjon according to Claim 12, for the preparation of a medicament useful for Inhibltfna 
HJV protease, ^ 
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